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A.1  INTRODUCTION 


The  analysis  of  remedial  alternatives  requires  an  estimate  of  the  amount  of  soil  that  each 
alternative  must  address.  Most  remedial  alternatives  evaluated  in  the  DAA  use  a  volume  estimate 
for  developing  costs,  but  some  alternatives  are  based  on  area  (e.g,,  capping,  landf arm/ agricultural 
practices).  This  appendix  explains  estimation  methods  and  summarizes  volume  and  area 
estimates  that  were  generated  for  Rocky  Mountain  Arsenal  (RMA)  soils  exceedance  sites. 

As  discussed  in  Section  3.0,  111  exceedance  sites  have  been  identified  as  requiring  consideration 
for  remediation  in  the  DAA.  These  sites  were  organized  into  27  subgroups.  Exceedance 
volumes  and  areas  were  estimated  separately  for  each  of  the  sites.  The  estimates  for  each  site 
were  summed  into  medium  group  or  subgroup  totals  to  allow  sites  with  similar  remediation 
characteristics  to  be  evaluated  together. 

The  medium  subgroups  are  classified  into  four  categories  based  on  the  type  of  criteria  that  are 
exceeded.  These  categories  are  the  Potential  Unexploded  Ordnance  (UXO)  Presence,  Potential 
Agent  Presence,  Biota  Exceedance,  and  Human  Health  Exceedance  Categories.  The  27  medium 
subgroups  are  listed  below  by  exceedance  category. 

Potential  UXO  Presence  Category 

•  Munitions  Testing  Medium  Group 

Potential  Agent  Presence  Category 

•  North  Plants  Subgroup 

•  Toxic  Storage  Yards  Subgroup 

Biota  Exceedance  Category 

•  Lake  Sediments  Medium  Group 

•  Surficial  Soils  Medium  Group 

•  Ditches/Drainage  Areas  Medium  Group 
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Human  Health  Exceedance  Category 


•  Basin  A  Medium  Group 

•  Basin  F  Wastepile  Medium  Group 

•  Secondary  Basins  Subgroup 

•  Former  Basin  F  Subgroup 

•  Basin  F  Exterior  Subgroup 

•  Sanitary/Process  Water  Sewers  Subgroup 

•  Chemical  Sewers  Subgroup 

•  Complex  Trenches  Subgroup 

•  Shell  Trenches  Subgroup 

•  Hex  Pit  Subgroup 

•  Sanitary  Landfills  Medium  Group 

•  Section  36  Lime  Basins  Subgroup 

•  Buried  M-1  Pits  Subgroup 

•  South  Plants  Central  Processing  Area  Subgroup 

•  South  Plants  Ditches  Subgroup 

•  South  Plants  Tank  Farm  Subgroup 

•  South  Plants  Balance  of  Areas  Subgroup 

•  Buried  Sediments  Subgroup 

•  Sand  Creek  Lateral  Subgroup 

•  Section  36  Balance  of  Areas  Subgroup 

•  Burial  Trenches  Subgroup 


Site  Evaluation  Criteria  (SEC)  used  to  determine  Biota  exceedance  volumes,  Human  Health 
exceedance  volumes,  and  Principal  Threat  exceedance  volumes  are  listed  in  Table  1.4-1. 
Principal  Threat  exceedance  volume  is  a  specific  category  of  exceedance  and  is  contained  within 
the  Human  Health  exceedance  volume. 

A.2  ESTIMATION  FOR  POTENTIAL  UXO  AND  AGENT  PRESENCE  CATEGORIES 

The  sites  included  in  the  UXO  or  agent  exceedance  categories  potentially  contain  agent  and/or 
UXO  but  do  not  exceed  Biota  or  Human  Health  Site  Evaluation  Criteria  (SEC)  except  as  isolated 
exceedances.  Area  estimates  for  sites  in  these  groups  are  determined  from  boundaries  on  maps 
presented  in  the  Remedial  Investigation  Summary  Report  (RISR)  (EBASCO  1992/RIC 
92017R01).  Potential  depth  of  contamination  for  the  agent  category  sites  are  based  on  the 
distribution  of  analytes  as  presented  in  the  study  area  reports  (SARs)  (EBASCO  1989a-g).  The 
potential  depth  of  contamination  used  for  UXO  calculations  is  assumed  to  be  2  ft  except  for  the 
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impact  area  of  Site  ESA-4A  which  is  assumed  to  be  6  ft.  These  depths  are  used  with  the  area 
estimates  to  calculate  potential  volumes  for  the  UXO  and  agent  categories.  The  estimated 
volume  of  soil  reflects  a  0.1  percent  factor  to  account  for  actual  agent  or  UXO  occurrence  within 
the  potential  soils  volume.  Further  characterization  for  both  the  agent  and  UXO  categories  is 
ongoing  and  will  be  used  for  remedial  design  purposes. 


A.3  ESTIMATION  FOR  BIOTA  AND  HUMAN  HEALTH  EXCEEDANCE  CATEGORIES 
Exceedance  volume  estimates  for  sites  in  the  Biota  or  Human  Health  Exceedance  Categories  are 
generated  by  one  of  two  methods.  The  distributions  of  contaminants  in  larger  sites  are  modeled 
using  a  commercial  software  package  (TECHBASE).  Modeled  sites  account  for  the  majority  of 
contaminated  area  and  volume  in  the  Biota  and  Human  Health  Exceedance  Categories  and 
include  the  basins,  lakes.  South  Plants  complex,  and  other  selected  sites.  Section  A.4  presents 
a  detailed  description  of  the  TECHBASE  modeling  procedure  and  resulting  estimates. 

Volume  and  area  estimates  from  the  SARs  (EBASCO  1989a-g)  are  used  for  small  sites  or  sites 
that  are  not  considered  amenable  to  modeling  by  computer.  In  general,  if  modeling  is  subject 
to  great  uncertainty  due  to  the  particular  physical  characteristics  of  a  site  or  limited  data 
availability,  volume  estimates  from  the  SARs  are  utilized.  This  is  the  case  for  disposal 
trenches/pits  or  landfills,  where  the  contaminants  are  highly  heterogenous;  for  the  chemical  and 
sanitary  sewers  where  there  is  highly  uneven  spatial  contamination;  and  for  ditches  where  the  site 
configuration  is  extremely  long  and  narrow.  The  specific  assumptions  made  in  calculating 
estimates  for  these  various  sites  are  detailed  in  each  SAR  document  (EBASCO  1989a-g). 

The  exceedance  volume  estimates  for  sites  in  the  Biota  Exceedance  Category  are  determined  by 
computer  or  from  the  SARs.  In  both  methods,  the  area  exceeding  the  biota  SEC  for  each  COC 
is  also  estimated,  and  a  total  biota  exceedance  area  for  the  site  is  generated  by  overlapping  the 
exceedance  areas  for  individual  contaminants.  As  discussed  in  Section  7.1,  three  sites  included 
in  the  Lake  Sediments  Medium  Group  also  contain  limited  volumes  exceeding  Human  Health 
SEC.  These  volumes  are  estimated  from  computer  models  of  the  sites  by  the  method  discussed 
in  Section  A.4. 
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Exceedance  volumes  are  generated  for  human  health  exceedance  sites  based  on  the  Human  Health 
SEC  which  consists  of  a  10"^  cumulative  cancer  risk  and  a  noncarcinogenic  hazard  index  of  one. 
Exceedance  volumes  between  the  soil  surface  and  a  depth  of  10  ft  (or  to  the  water  table  if 
shallower  than  10  ft)  are  estimated  independently  for  each  COC  exceeding  the  Human  Health 
SEC  within  a  site.  Under  both  estimation  methods  used,  contaminant-specific  exceedance 
volumes  are  subsequently  combined  to  generate  additive  totals  for  contaminant  groups  (i.e., 
OCPs),  contaminant  types  (i.e.,  organic  or  inorganic),  and  for  the  total  contaminants.  These  totals 
are  calculated  by  taking  into  account  overlapping  volumes  among  contaminants  in  order  to  avoid 
counting  the  same  soil  volume  more  than  once  in  the  total  volume  estimates.  Estimates  of  the 
surface  area  corresponding  to  the  total  human  health  exceedance  volumes  (0  to  10  ft  in  depth) 
are  also  generated  for  each  site. 

Volumes  and  areas  are  also  estimated  for  the  Principal  Threat  Criteria  of  1000  times  PRGs. 
Estimation  methods  are  the  same  as  for  the  Human  Health  SEC.  For  the  Complex  Trenches 
subgroup,  principal  threat  areas  are  considered  to  be  all  anomalies  in  which  trenches  were 
discovered.  Volumes  are  estimated  using  the  anomaly  area  projected  over  the  trench  depth  as 
determined  in  the  RI.  The  depth  used  for  Anomaly  G  is  based  on  the  maximum  of  encountered 
depths  for  other  anomalies  investigated. 

Portions  of  human  health  exceedance  sites  do  not  exceed  Human  Health  SEC  but  are  of  concern 
because  of  potential  agent  presence,  potential  UXO  presence,  or  biota  exceedances.  The  volumes 
and  areas  that  potentially  contain  UXO  or  agent  are  estimated  by  the  same  approach  used  for  the 
agent  and  UXO  categories  discussed  in  Section  A.2.0.  The  parts  of  these  sites  that  exceed  Biota 
SEC  but  do  not  exceed  Human  Health  SEC  are  estimated  as  outlined  earlier  in  this  section  for 
biota  exceedance  sites.  It  should  be  clearly  noted,  therefore,  that  exceedances  for  any  category 
(biota,  UXO  or  agent)  may  be  present  within  the  human  health  exceedance  medium  groups. 

A.4  COMPUTER  TTFF)  MODELING  AND  ESTIMATION  PROCEDURES 

Computerized  models  provide  the  capability  to  readily  generate  exceedance  volumes  for 
individual  contaminants  and  totals  for  combinations  of  contaminants  under  a  variety  of  scenarios 
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in  an  efficient  and  timely  manner.  Because  of  this  need  to  modify  scenarios  in  the  DAA,  a 
computer  software  program  was  selected  to  model  the  exceedance  volumes.  TECHBASE, 
developed  by  MINEsoft,  Ltd.,  is  a  relational  database  management  system  that  features  statistics, 
graphics,  and  two-  and  three-dimensional  modeling  capabilities.  This  software  is  used  to  create 
models  of  soil  contamination  at  the  RMA  sites  where  modeling  is  considered  appropriate. 

A  database  is  set  up  for  each  site,  and  the  analytical  data  from  the  remedial  investigation  (RI) 
soil  borings  are  loaded  into  the  TECHBASE  databases.  A  three-dimensional  model  is  created 
for  each  site,  bounded  vertically  by  the  ground  surface  and  the  depth  of  the  water  table,  and 
bounded  laterally  by  the  site  boundary  as  defined  in  the  RI.  Setting  up  a  site  model  in 
TECHBASE  requires  defining  various  model  parameters  as  described  below. 

A.4.1  MODELING  PARAMETERS 

Each  model  can  be  visualized  as  a  three-dimensional  stack  of  blocks;  the  number  and  dimensions 
of  the  blocks  are  specified  by  the  user.  Block  sizes  are  chosen  to  be  a  constant  1  ft  in  thickness 
with  side  length  equal  to  at  most  one-third  the  average  distance  between  soil  borings.  This  block 
sizing  is  chosen  to  allow  for  a  distribution  of  model  values  between  the  boring  locations.  Block 
sizes  range  from  10  ft  square  to  75  ft  square  in  the  RMA  sites  modeled. 

A  concentration  for  each  contaminant  is  then  estimated  for  each  block  in  the  model  using  the 
analytical  data  collected  during  the  RI.  The  TECHBASE  routine  searches  within  a  predefined 
volume  around  each  block  for  detected  concentrations  in  soil  boringsas  well  as  samples  below 
the  certified  reporting  limit.  An  inverse  distance  squared  algorithm  is  used  to  calculate  the 
concentration  at  the  center  of  the  block  based  on  all  data  found  in  the  search  volume  (i.e., 
measured  concentrations  at  a  distance  of  2X  ft  from  the  center  of  the  block  were  weighted  one- 
quarter  as  much  as  concentrations  at  X  ft  from  the  center  of  the  block).  The  search  volume  is 
defined  based  on  the  density  of  analytical  data  available  for  a  site.  The  vertical  search  radius  is 
chosen  as  the  average  distance  between  samples  in  a  standard  soil  boring  (5  ft).  The  horizontal 
search  radius  is  chosen  as  twice  the  approximate  average  distance  between  soil  borings  in  a  site 
(150  ft  to  1200  ft  in  the  sites  modeled),  which  allows  for  complete  site  coverage  by  the  model. 
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A.4.2  VOLUME  ESTIMATION  TECHNIQUE 

The  soil  exceedance  volumes  in  the  0  to  10  ft  (or  water  table)  depth  range  are  calculated  for  each 
analyte  by  using  a  filter  to  identify  the  number  of  blocks  in  the  model  in  exceedance  and 
multiplying  this  number  by  the  volume  of  a  block.  The  total  soil  volume  in  exceedance  for  all 
contaminants  in  a  site  is  calculated  accounting  for  additivity  among  contaminants.  Additivity 
accounts  for  the  potential  cumulative  effect  of  multiple  contaminants,  none  of  which,  by 
themselves,  generate  exceedances.  The  calculated  concentration  of  each  contaminant  in  a  block 
is  divided  by  the  Human  Health  PRG  to  produce  an  exceedance  factor.  These  exceedance  factors 
are  summed  separately  for  carcinogenic  contaminants  and  for  noncarcinogenic  contaminants.  If 
the  respective  additive  sum  is  greater  than  one  for  noncarcinogenic  contaminants  or  100  for 
carcinogenic  contaminants,  then  that  block  is  counted  into  the  total  human  health  exceedance 
volume  for  the  site.  This  procedure  for  handling  additivity  among  contaminants  is  based  on  the 
methodology  used  in  the  Exposure  Assessment  (EBASCO  1990/RIC  90277R06). 

Biota  exceedances  are  also  estimated  to  account  for  additivity.  Calculated  concentrations  for 
biota  contaminants  of  concern  in  a  block  are  divided  by  the  Biota  PRG  to  produce  exceedance 
factors.  If  the  sum  of  the  exceedance  factors  for  the  biota  COCs  in  a  block  is  greater  than  ten, 
then  the  volume  contained  in  the  block  is  counted  as  being  in  exceedance  of  biota  criteria. 
Principal  threat  volumes  are  estimated  using  the  same  additivity  exceedance.  Model  blocks 
counted  as  principal  threat  exceedances  are  those  with  the  additive  sum  of  exceedance  factors 
greater  than  1000  for  either  carcinogenic  or  noncarcinogenic  contaminants. 

Areas  for  both  biota  and  human  health  sites  are  determined  by  projecting  exceedance  blocks  to 
the  surface  and  multiplying  the  number  of  projected  blocks  by  the  area  of  a  block.  In  some  cases 
the  human  health  areas  reported  are  adjusted  to  incorporate  some  biota  area  since  remedial 
alternatives  would  not  be  applied  to  the  actual  irregular  shape  of  the  exceedance  area.  This 
results  in  the  inclusion  of  biota  exceedance  areas  within  the  human  health  area  totals  in  some 
sites.  Perimeters  are  estimated  from  these  adjusted  projected  areas  and  can  exhibit  the  same 
incorporation  of  biota  exceedance  area. 
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It  is  important  to  note  that  the  inverse  distance  squared  algorithm  used  in  TECHBASE  to 
estimate  analyte  concentrations  between  soil  borings  is  one  of  many  possible  ways  to  generate 
a  contaminant  model  and  estimate  exceedance  volumes  for  the  sites.  For  example,  the 
TECHBASE  method  described  in  this  section  tends  to  be  more  conservative  and  generate  larger 
exceedance  volumes  than  a  two-dimensional  Thiessen  polygon  method  of  extending 
contamination  halfway  between  soil  boring  hits  and  nonhits.  For  contaminants  with  low  SEC 
(which  account  for  the  majority  of  exceedance  volume),  the  inverse  distance  squared  algorithm 
will  tend  to  extend  the  area  of  exceedance  more  than  halfway  to  adjacent  non-exceedance 
borings,  resulting  in  a  larger  estimate  of  exceedance  area  and  volume  than  the  half-distance 
Thiessen  polygon  approach.  The  TECHBASE  methodology  resulting  in  conservative  estimates 
is  considered  appropriate  for  alternative  evaluation  in  the  DAA. 

A.5  EXCEEDANCE  VOLUMES  AND  AREAS 

Tables  A-1  through  A-5  summarize  the  areas  and  volumes  that  were  calculated  for  the  111 
exceedance  sites  and  present  subtotals  by  medium  subgroups.  Table  A-1  lists  the  exceedance 
volume  and  area  estimates  for  medium/subgroups  in  the  Potential  Agent  Presence  and  Potential 
UXO  Presence  Categories  in  addition  to  portions  of  the  Human  Health  Exceedance  Catetory. 
Table  A-2  presents  the  exceedance  areas  and  volumes  for  the  medium  groups  in  the  Biota 
Exceedance  Category.  The  table  lists  volume  estimates  for  the  OCP  contaminant  group,  total 
organic,  total  inorganic  and  overall  exceedance  volumes  for  each  site  and  medium  group  in  the 
Biota  Exceedance  Category.  Table  A-3  lists  the  human  health  exceedance  volume  estimates  for 
OCPs,  volatiles  (VHC),  fluoroacetic  acid  (FC2A),  total  organic,  total  inorganic,  and  overall 
exceedance  volumes  for  each  site  and  medium  group/subgroup  in  the  Human  Health  Exceedance 
Category.  Table  A-4  presents  the  exceedance  volumes  and  areas  for  the  Principal  Threat  scenario 
and  Table  A-5  presents  the  volume  exceeding  only  the  Biota  SEC  in  sites  in  the  Human  Health 
Exceedance  Category.  Table  A-6  lists  the  areal  extent  of  exceedances  for  human  health  areas 
and  combined  biota  plus  human  health  areas  for  each  site  and  medium  group/subgroup  in  the 
Human  Health  Exceedance  Category. 
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Alternative  la:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 

Alternative  3:  Landfill  (On-Post  Landfill) 

Alternative  6:  Caps/Covers  (Clay/Soil  Cap) 

Alternative  6f:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  Caps/Covers  (Clay/Soil  Cap) 

Alternative  8:  Direct  Soil  Washing  (Solvent  Washing); 

Alternative  13:  Direct  Thermal  Desorption  (Direct  Heating);  Direct 
Solidification/Stabilization  (Cement-Based  Solidification) 

Alternative  17:  In  Situ  Physical/Chemical  Treatment  (Soil  Flushing);  In  Situ 
Thermal  Treatment  (Surface  Soil  Heating) 

Alternative  19:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating);  In  Situ 
Solidification/Stabilization  (Cement-Based  Solidification) 
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BASIN  F  WASTEPILE  GROUP 


Table  B4.2-1 
Table  B4.2-2 
Table  B4.2-6e 
Table  B4.2-8a 
Table  B4.2-9a 

Table  B4.2-13a 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 

Alternative  6e:  Caps/Covers  (Composite  Cap) 

Alternative  8a:  Direct  Soil  Washing  (Solvent  Washing) 

Alternative  9a:  Direct  Soil  Washing  (Solution  Washing);  Direct  Thermal 
Desorption  (Direct  Heating) 

Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 


SECONDARY  BASINS  GROUP  -  SECONDARY  BASINS  SUBGROUP 


Table  B4.3-1 
Table  B4.3-2 
Table  B4.3-6 
Table  B4.3-6b 

Table  B4.3-6g 
Table  B4.3-13a 
Table  B4.3-19a 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 

Alternative  6:  Caps/Covers  (Clay/Soil  Cap) 

Alternative  6b:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 

Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating) 


SECONDARY  BASINS  GROUP  -  FORMER  BASIN  F  SUBGROUP 


Table  B4.4-1 
Table  B4.4-la 

Table  B4.4-2a 

Table  B4.4-6c 

Table  B4.4-6d 

Table  B4.4-13a 
Table  B4.4-19a 


Alternative  1 :  No  Additional  Action  (Provisions  of  FFA) 

Alternative  la:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 

Alternative  2a:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  Access  Restrictions  (Modifications  to  FFA) 

Alternative  6c:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  Caps/Covers  (Clay/Soil  Cap)  with  Modifications  to  Existing 
System 

Alternative  6d:  Caps/Covers  (Clay/soil  Cap)  with  Modifications  to  Existing 
Systems 

AJternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 

Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating) 
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SECONDARY  BASINS  GROUP  -  BASIN  F  EXTERIOR  SUBGROUP 


Table  B4.5-1 
Table  B4.5-2 
Table  B4.5-6 
Table  B4.5-6g 
Table  B4.5-13a 
Table  B4.5-19b 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 

Alternative  6:  Caps/Covers  (Clay/Soil  Cap) 

Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 

Alternative  19b:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating,  Surface 
Soil  Heating) 


SEWER  SYSTEMS  GROUP  -  SANITARY/PROCESS  WATER  SEWERS  SUBGROUP 


Table  B4.6-1 
Table  B4.6-2 
Table  B4.6-3 
Table  B4.6-13a 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 
Alternative  3:  Landfill  (On-Post  Landfill) 

Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 


SEWER  SYSTEMS  GROUP  -  CHEMICAL  SEWERS  SUBGROUP 


Table  B4.7-1 
Table  B4.7-la 

Table  B4.7-2 
Table  B4.7-2a 

Table  B4.7-3a 

Table  B4.7-8a 
Table  B4.7-13a 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Alternative  la:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 

Alternative  2:  Access  Restrictions  (Modifications  to  FAA) 

Alternative  2a:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  Access  Restrictions  (Modifications  to  FFA) 

Alternative  3a:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume:  Landfill  (On-Post  Landfill) 

Alternative  8a:  Alterantive  8a:  Direct  Soil  Washing  (Solvent  Washing) 
Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 


DISPOSAL  TRENCHES  GROUP  -  COMPLEX  TRENCHES  SUBGROUP 


Table  B4.8-1 
Table  B4.8-5b 

Table  B4.8-14 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Alternative  5b:  Caps/Covers  (Clay/Soil  Cap);  Vertical  Barriers  (Slurry  Walls) 
with  Consolidation 

Alternative  14:  incineration/Pyrolysis  (Rotary  Kiln);  Landfill  (On-Post 
Landfill) 
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DISPOSAL  TRENCHES  GROUP  -  SHELL  TRENCHES  SUBGROUP 

Table  B4.9-1  Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Table  B4.9-5a  Alternative  5a:  Caps/Covers  (Clay/Soil  Cap);  Vertical  Barriers  (Slurry  Walls) 
with  Modifications  to  Existing  System 

Table  B4.9-14  Alternative  14:  Incineration/Pyrolysis  (Rotary  Kiln);  Landfill  (On-Post 
Landfill) 


DISPOSAL  TRENCHES  GROUP  -  HEX  PIT  SUBGROUP 

Table  B4.10-1  Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Table  B4.10-5  Alternative  5:  Caps/Covers  (Clay/Soil  Cap);  Vertical  Barriers  (Slurry  Walls) 
Table  B4. 10-14  Alternative  14:  Incineration/Pyrolysis  (Rotary  Kiln);  Landfill  (On-Post 
Landfill) 


SANITARY  LANDFILLS  GROUP 


Table  B4.11-1 
Table  B4.11-2 
Table  B4.11-3 
Table  B4.11-5 
Table  B4.11-13b 


Alternative  1 :  No  Additional  Action  (Provisions  of  FFA) 

Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 

Alternative  3:  Landfill  (On-Post  Landfill) 

Alternative  5:  Caps/Covers  (Clay/Soil  Cap);  Vertical  Barriers  (Slurry  Walls) 
Alternative  13b:  Direct  Thermal  Desorption  (Direct  Heating);  Landfill 
(On-Post  Landfill) 


LIME  BASINS  GROUP  -  LIME  BASINS  SUBGROUP 


Table  B4.12-1 
Table  B4.12-6d 

Table  B4. 12-10 

Table  B4. 12-1 3a 
Table  B4.12-19a 


Alternative  1 :  No  Additional  Action  (Provisions  of  FFA) 

Alternative  6d:  Caps/Covers  (Clay/Soil  Cap)  with  Modifications  to  Existing 
System 

Alternative  10:  Direct  Solidification/Stabilization  (Cement-Based 
Solidification) 

Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 

Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating) 
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LIME  BASINS  GROUP  -  BURIED  M-1  PITS  SUBGROUP 

Table  B4.13-1  Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Table  B4.13-5  Alternative  5:  Caps/Covers  (Clay/Soil  Cap);  Vertical  Barriers  (Slurry  Walls) 

Table  B4. 13-10  Alternative  10:  Direct  Solidification/Stabilization  (Cement-Based 

Solidification) 

Table  B4. 13-19  Alternative  19:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating);  In  Situ 
Solidification/Stabilization  (Cement-Based  Solidification) 

Table  B4. 13-21  Alternative  21:  In  Situ  Thermal  Treatment  (In  Situ  Vitrification) 


SOUTH  PLANTS  GROUP  -  SOUTH  PLANTS  CENTRAL  PROCESSING  AREA  SUBGROUP 

Table  B4.14-1  Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Table  B4. 14-lb  Alternative  lb:  Direct  Thermal  Desorption  (Direct  Heating)  and  Direct 
Solidification/Stabilization  (Cement-Based  Solidification)  of  Principal  Threat 
Volume;  No  Additional  Action  (Provisions  of  FFA) 

Table  B4.14-3  Alternative  3:  Landfill  (On-Post  Landfill) 

Table  B4.14-6  Alternative  6:  Caps/Covers  (Clay/Soil  Cap) 

Table  B4.14-6a  Alternative  6a:  Direct  Thermal  Desorption  (Direct  Heating)  and  Direct 
Solidification/Stabilization  (Cement-Based  Solidification)  of  Principal  Threat 
Volume;  Caps/Covers  (Clay/Soil  Cap) 

Table  B4. 14-13  Alternative  13:  Direct  Thermal  Desorption  (Direct  Heating);  Direct 
Solidification/Stabilization  (Cement-Based  Solidification) 

Table  B4. 14-19  Alternative  19:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating);  In  Situ 
Solidification/Stabilization  (Cement-Based  Solidification) 


SOUTH  PLANTS  GROUP  -  SOUTH  PLANTS  DITCHES  SUBGROUP 

Table  B4.15-1  Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Table  B4. 15- la  Alternative  la:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 

Table  B4.15-3  Alternative  3:  Landfill  (On-Post  Landfill) 

Table  B4.15-6  Alternative  6:  Caps/Covers  (Clay/Soil  Cap) 

Table  B4.15-6b  Alternative  6b:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 

Table  B4.15-13a  Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 


SOUTH  PLANTS  GROUP  -  SOUTH  PLANTS  TANK  FARM  AREA  SUBGROUP 
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Table  B4.16-1 
Table  B4.16-3 
Table  B4.16-6 
Table  B4.16-13a 
Table  B4.16-16a 
Table  B4.16-19a 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Alternative  3:  Landfill  (On-Post  Landfill) 

Alternative  6:  Caps/Covers  (Clay/Soil  Cap) 

Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 

Alternative  16a:  In  Situ  Physical/Chemical  Treatment  (Vacuum  Extraction) 
Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating) 


SOUTH  PLANTS  GROUP  -  SOUTH  PLANTS  BALANCE  OF  AREA  SUBGROUP 


Table  B4.17-1 
Table  B4. 17-la 

Table  B4.17-3 
Table  B4.17-6 
Table  B4.17-6b 

Table  B4.17-13 

Table  B4.17-19 

Table  B4. 17-20 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Alternative  la:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 

Alternative  3:  Landfill  (On-Post  Landfill) 

Alternative  6:  Caps/Covers  (Clay/Soil  Cap) 

Alternative  6b:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal 
Threat  Volume;  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Alternative  13:  Direct  Thermal  Desorption  (Direct  Heating);  Direct 
Solidification/Stabilization  (Cement-Based  Solidification) 

Alternative  19:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating);  In  Situ 
Solidification/Stabilization  (Cement-Based  Solidification) 

Alternative  20:  In  Situ  Thermal  Treatment  (Surface  Soil  Heating);  Direct 
Thermal  Desorption  (Direct  Heating);  Direct  Solidification/Stabilization 
(Cement-Based  Solidification) 


BURIED  SEDIMENT/DITCHES  GROUP  -  BURIED  SEDIMENT  SUBGROUP 


Table  B4.18-1 
Table  B4.18-2 
Table  B4.18-3 
Table  B4.18-6 
Table  B4.18-6g 
Table  B4.18-13a 
Table  B4.18-19a 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 

Alternative  3:  Landfill  (On-Post  Landfill) 

Alternative  6:  Caps/Covers  (Clay/Soil  Cap) 

Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 
Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating) 


BURIED  SEDIMENT/DITCHES  GROUP  -  SAND  CREEK  LATERAL  SUBGROUP 
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Table  B4.19-1 
Table  B4.19-3 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
Alternative  3:  Landfill  (On-Post  Landfill) 


Table  B4.19-6g  Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Table  B4.19-13a  Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 


UNDIFFERENTIATED  GROUP  -  SECTION  36  BALANCE  OF  AREA  SUBGROUP 


Table  B4.22-1 
Table  B4.22-2 
Table  B4.22-3 
Table  B4.22-6 
Table  B4.22-6g 
Table  B4.22-13a 
Table  B4.22-19a 


Alternative  1 :  No  Additional  Action  (Provisions  of  FFA) 

Alternative  2:  Access  Restrictions  (Modifications  to  PTA) 

Alternative  3:  Landfill  (On-Post  Landfill) 

Alternative  6:  Caps/covers  (Clay/Soil  Cap) 

Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 
Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating) 


UNDIFFERENTIATED  GROUP  -  BURIAL  TRENCHES  SUBGROUP 


Table  B4.23-1 
Table  B4.23-3 
Table  B4.23-6 
Table  B4.23-10 

Table  B4.23-13 


Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 

Alternative  3:  Landfill  (On-Post  Landfill) 

Alternative  6:  Caps/Covers  (Clay/Soil  Cap) 

Alternative  10:  Direct  Solidification/Stabilization  (Cement-Based 
Solidification) 

Alternative  13:  Direct  Thermal  Desorption  (Direct  Heating);  Direct 
Solidification/Stabilization  (Cement-Based  Solidification) 
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APPENDIX  B5-COST  ESTIMATES  FOR  PREFERRED  ALTERNATIVES 


Table  B5.M1-U4a 
Table  B5.A1-A4 
Table  B5.A2-A4 
Table  B5.B1-Bla 

Table  B5.B2-B9 
Table  B5.B3-B5a 
Table  B5.1-6f 

Table  B5.2-6e 
Table  B5.3-6g 
Table  B5.4-6c 

Table  B5.5-6g 
Table  B5.6-2 

Table  B5.7-3a 

Table  B5.8-5b 

Table  B5.9-14 

Table  B5. 10-14 


Resized  Alternative-Munitions  Testing  Medium  Group- 
Alternative  U4a:  Detonation  (Off-Post  Army  Facility) 

Resized  Alternative-Agent  Storage  Medium  Group-North  Plants  Subgroup- 
Alternative  A4:  Incineration/Pyrolysis  (Rotary  Kiln) 

Resized  Alternative- Agent  Storage  Medium  Group-Toxic  Storage  Yards 
Subgroup-Alternative  A4:  Incineration/Pyrolysis  (Rotary  Kiln) 

Resized  Alternative-Lake  Sediments  Medium  Group- Alternative  Bla: 
Caps/Covers  (Clay/Soil  Cap)  with  Consolidation;  No  Additional  Action 
(Provisions  of  FAA) 

Resized  Altemative-Surficial  Soils  Medium  Group-Alternative  B9:  In  Situ 
Biological  Treatment  (Landfarm/Agricultural  Practice) 

Resized  Altemative-Ditches/Drainage  Areas  Medium  Group- Alternative  B5a: 
Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 

Resized  Alternative-Basin  A  Medium  Group-Alternative  6f:  Direct  Thermal 
Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  Caps/Covers 
(Clay/Soil  Cap) 

Resized  Alternative-Basin  F  Wastepile  Medium  Group-Alternative  6e: 
Caps/Covers  (Composite  Cap) 

Resized  Alternative-Secondary  Basins  Medium  Group-Secondary  Basins 
Subgroup-Alternative  6g;  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Resized  Alternative-Secondary  Basins  Medium  Group-Former  Basin  F 
Subgroup-Alternative  6c:  Direct  Thermal  Desorption  (Direct  Heating)  of 
Principal  Threat  Volume;  Caps/Covers  (Clay/Soil  Cap)  with  Modifications 
to  Existing  System 

Resized  Alternative-Secondary  Basins  Medium  Group-Basin  F  Exterior 
Subgroup- Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Resized  Alternative-Sewer  Systems  Medium  Group-Sanitary /Process  Water 
Sewers  Subgroup- Alternative  2:  Access  Restrictions  (Modifications  to 
FAA) 

Resized  Altemative-Sewer  Systems  Medium  Group-Chemical  Sewers 
Subgroup-Alternative  3a:  Direct  Thermal  Desorption  (Direct  Heating)  of 
Principal  Threat  Volume;  Landfill  (On-Post  Landfill) 

Resized  Alternative-Disposal  Trenches  Medium  Group-Complex  Trenches 
Subgroup-Alternative  5b:  Caps/Covers  (Clay/soil  Cap);  Vertical  Barriers 
(Slurry  Walls)  with  Consolidation 

Resized  Alternative-Disposal  Trenches  Medium  Group-Shell  Trenches 
Subgroup-Alternative  14:  Incineration/Pyrolysis  (Rotary  Kiln);  Landfill  (On- 
Post  Landfill) 

Resized  Alternative-Disposal  Trenches  Medium  Group-Hex  Pit  Subgroup 
Alternative  14:  Incineration/Pyrolysis  (Rotary  Kiln);  Landfill  (On-Post 
Landfill) 
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Table  B5.11-3 
Table  B5.12-6d 

Table  B5. 13-10 

Table  B5.14-6a 

Table  B5.15-6b 

Table  B5.16-16a 

Table  B5.17-6b 

Table  B5.18-6g 
Table  B5.19-6g 
Table  B5.22-6g 

Table  B5.22-3 


Resized  Alternative- Sanitary  Landfills  Medium  Group- Alternative  3;  Landfill 
(On-Post  Landfill) 

Resized  Alternative-Lime  Basins  Medium  Group-Section  36  Lime  Basins 
Subgroup- Alternative  6d:  Caps/Covers  (Clay/Soil  Cap)  with  Modifications  to 
Existing  System 

Resized  Alternative-Lime  Basins  Medium  Group-Buries  M-1  Pits  Subgroup- 
Alternative  10:  Direct  Solidification/Stabilization  (Cement-Based 
Solidification) 

Resized  Alternative-South  Plants  Medium  Group-South  Plants  Central 
Processing  Area-Alternative  6a:  Direct  Thermal  Desorption  (Direct 
Heating)  and  Direct  Solidification/Stabilization  (Cement-Based 
Solidification)  of  Principal  Threat  Volume;  Caps/Covers  (Clay/Soil  Cap) 
Resized  Alternative-South  Plants  Medium  Group-South  Plants  Ditches 
Subgroup-Alternative  6b:  Direct  Thermal  Desorption  (Direct  Heating)  of 
Principal  Threat  Volume;  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Resized  Alternative-South  Plants  Medium  Group-South  Plants  Tank  Farm 
Area  Subgroup- Alternative  16a:  In  Situ  Physical/Chemical  Treatment 
(Vacuum  Extraction) 

Resized  Alternative-South  Plants  Medium  Group-South  Plants  Balance  of 
Area  Subgroup-Alternative  6b:  Direct  Thermal  Desorption  (Direct  Heating) 
of  Principal  Threat  Volume;  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
Resized  Alternative-Buried  Sediment/Ditches  Medium  Group-Buried 
Sediment  Subgroup-Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with 
Consolidation 

Resized  Alternative-Buried  Sediment/Ditches  Medium  Group-Sand  Creek 
Lateral  Subgroup-Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with 
Consolidation 

Resized  Alternative-Undifferentiated  Medium  Group-Section  36  Balance  of 
Area  Subgroup- Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with 
Consolidation 

Resized  Alternative-Undifferentiated  Medium  Group-Burial  Trenches 
Subgroup-Alternative  3:  Landfill  (On-Post  Landfill) 
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LIST  OF  ACRONYMS  AND  ABBREVIATIONS 


A  annual  cost  type  (costs  incurred  over  more  than  one  year) 

BCY  bank  cubic  yard  (i.e.,  volume  of  in-place  soil) 

CY  cubic  yard 

EA  each 

GAL  gallon 

LCY  loose  cubic  yards  (i.e.,  volume  of  excavated  soil) 

LF  linear  feet 

LS  lump  sum  cost  type  (costs  incurred  in  one  year) 

RCRA  Resource  Conservation  and  Recovery  Act 

SY  square  yards 

UXO  unexploded  ordnance 

YR  year 


Prefixes  for  exceedance  categories  used  at  the  beginning  of  every  cost  item  description  shown 
on  the  cost  estimates: 

A-  agent 

B-  biota 

H-  human  health 

HA-  human  health  and  agent 

HAU-  human  health,  agent,  and  UXO 

HB-  human  health  and  biota 

HBA-  human  health,  biota,  and  agent 

HBAU-  human  health,  biota,  agent,  and  UXO 

U-  UXO 


xii 
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B.1.0  INTRODUCTION 


This  appendix  contains  the  cost  estimates  for  the  Soils  DAA  (munitions,  agent,  biota  and  human 
health  exceedance  categories).  A  cost  estimate  was  developed  for  every  alternative  considered 
in  the  Soils  DAA  report.  The  alternatives  were  developed  in  a  manner  consistent  with  EPA  cost 
estimating  guidelines  and  are  estimated  to  be  within  +50  percent  and  -30  percent  of  the  total 
alternative  cost.  In  accordance  with  guidance,  a  present  worth  analysis  was  used  to  present  all 
estimates  in  a  consistent  manner.  The  cost  estimates  provide  a  means  to  compare  one  alternative 
to  another  to  determine  if  one  is  more  cost  effective,  however,  the  present  worth  analysis  is  not 
consistent  with  Army  budget  requirements  and  the  cost  estimates  developed  in  the  DAA  are  not 
to  be  considered  government  budget  estimates.  Once  the  final  alternatives  are  selected  in  the 
ROD,  a  detailed  government  estimate  should  be  prepared  for  each  alternative  selected. 

A  total  of  146  cost  estimates  were  prepared  for  the  Soils  DAA  (Tables  Bl.l-Ul  through  B4.23- 
13).  The  format  for  the  cost  estimates  was  developed  to  provide  a  realistic  estimate  of  costs 
given  the  uncertainties  still  inherent  at  this  stage  of  the  Feasibility  Study.  Many  forms  of 
uncertainty  exist  in  the  estimates  due  to  the  development  stage  of  some  of  the  proposed 
technologies,  the  final  design  of  the  remedy,  annual  inflation  rates,  and  availability  of  resources. 
Other  forms  of  uncertainty  are  presented  in  the  discussion  of  indirect  costs  below.  The  following 
sections  explain  the  format  of  the  cost  estimate  tables  and  the  methodology  for  development  of 
the  unit  rates  and  indirect  cost  factors  that  appear  in  the  tables. 

Following  the  146  cost  comparison  estimates,  an  alternative  was  selected  from  each  subgroup  and 
a  separate  cost  estimate  is  provided  for  the  27  preferred  alternatives.  During  the  development 
of  the  146  estimates,  certain  assumptions  were  made  on  the  sizing  of  equipment  and  the  total 
treatment  volumes  to  optimize  the  usage  of  equipment.  Following  the  selection  of  alternatives, 
the  volumes  initially  estimated  for  each  process  were  revised  based  on  the  alternative  selected. 
The  unit  costs  were  therefore  revised,  and  the  new  cost  tables  for  the  27  preferred  alternatives 
are  provided  following  the  main  section  of  tables  (Tables  B5.1-U4a  through  B5.23-3).  These 
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alternative  costs  present  a  more  realistic  cost  for  the  preferred  alternatives  than  the  comparison 
tables,  developed  solely  to  evaluate  alternatives.  The  same  uncertainties  apply,  however,  the  unit 
costs  are  more  appropriate. 

B.2.0  FORMAT  FOR  COST  ESTIMATE  TABLES 

The  soils  cost  estimates  presented  in  this  appendix  are  divided  into  multiple  sections  based  on 
the  type  of  cost.  These  sections  are  divided  into  three  main  groups:  Capital  costs,  O&M 
Operations  costs,  and  O&M  Long-Term  Activities  costs.  These  main  groups  are  further  divided 
into: 


Direct  Capital  Costs 
Indirect  Capital  Costs 
Direct  Subcontract  Capital  Costs 
Indirect  Subcontract  Capital  Costs 
Direct  O&M  Costs  (Operations) 

Indirect  O&M  Costs  (Operations) 

Direct  Subcontract  O&M  Costs  (Operations) 

Indirect  Subcontract  O&M  Costs  (Operations) 

Direct  O&M  Costs  (Long-Term  Activities) 

Indirect  O&M  Costs  (Long-Term  Activities) 

Direct  capital  costs  are  those  incurred  to  prepare,  for  remediation  of  the  contaminated  soils,  such 
as  the  construction  of  a  landfill  or  water  treatment  facility.  Direct  O&M  costs  (Operations)  are 
those  costs  incurred  to  actually  remediate  the  contaminated  soils,  such  as  excavation  of  soils  and 
placement  in  a  landfill.  Direct  subcontract  capital  costs  are  costs  incurred  by  specialty 
subcontractor  for  the  construction  of  major  treatment  facilities  such  as  an  incineration  facility. 
Direct  subcontract  O&M  costs  are  operation’s  costs  incurred  by  these  specialty  subcontractors 
during  the  treatment  of  contaminated  soils. 
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O&M  (Long-Term  Activities)  are  those  costs  incurred  for  monitoring  and/or  routine  maintenance 
after  remediation  is  accomplished.  An  example  of  long-term  O&M  is  monitoring  and 
maintenance  of  a  landfill. 

Direct  costs  include  costs  for  the  accomplishment  of  the  activity  in  the  field.  Indirect  costs  are 
explained  in  Section  B4.0  include: 

Mobilization/Demobilization 
Indirects,  Overhead,  and  Profits 
Engineering  Design 
Resident  Engineering 
Contingency 

It  should  be  noted,  these  estimates  are  structured  solely  to  represent  a  comparative  cost  between 
site-wide  alternatives  and  not  as  stand  alone  estimates.  Caution  should  be  exercised  in  comparing 
individual  alternative  costs  such  as  engineering  design;  resident  engineering;  indirects,  overhead, 
and  profits  since  these  cost  represent  only  a  comparative  percentage  of  any  individual  alternative. 
Prior  to  implementation  of  the  preferred  alternatives  developed  in  this  document  it  will  be 
necessary  to  re-evaluate  the  total  estimated  cost  to  provide  a  more  detailed  cost  assessment. 


The  headings  across  the  top  of  each  cost  estimate  are  explained  as  follows: 

Cost  Item:  Each  horizontal  line  represents  a  unit  operation  and  its  associated  direct 
cost.  The  cost  item  begins  with  a  prefix  designating  which  exceedance 
category  the  unit  rate  is  addressing  (e.g.,  potential  agent  presence,  biota 
exceedance,  human  health  exceedance,  and/or  potential  UXO  presence). 

Cost  Type:  There  are  two  choices:  1)  "LS"  for  lump  sum  for  a  unit  operation  which 
occurs  in  only  one  year,  or  2)  "A"  for  annual  cost  for  a  unit  operation 
which  occurs  in  more  than  one  year. 


RMA\0668  7/14/93  5:20  pm  vg 


3 


Soils  DAA 


Start  Year:  The  starting  year  for  the  unit  operation.  Ordinal  numbers  are  used  to 
specify  the  cdendar  year  with  year  1  representing  1995. 

End  Year:  The  ending  year  for  the  unit  operation.  Note  that  no  ending  year  is 
specified  for  the  lump  sum  cost  type.  Ordinal  numbers  are  used  to  specify 
the  calendar  year  with  year  1  representing  1995. 

1992  ($) 

Unit  Cost:  The  unit  cost  for  the  particular  unit  operation  in  1992  dollars. 

Units:  The  units  associated  with  the  1992  ($)  Unit  Cost. 

Quantity:  The  quantity  for  which  each  unit  operation  will  act  upon. 

Units:  The  units  associated  with  the  Quantity. 

Volume 

Factor:  The  volume  factor  accounts  for  any  expansion  or  reduction  of  a  volume 

quantity  if  appropriate.  An  example  is  the  expansion  of  solidified  soil 
since  1  BCY  expands  to  1.20  BCY.  (The  volume  factor  equals  1.000  for 
all  other  cost  items  which  has  no  effect  on  the  computed  costs.) 

Mileage 

Factor:  The  mileage  factor  specifies  the  round  trip  mileage  for  each  transportation 

cost  item.  (The  mileage  factor  equals  1.000  for  all  non-transportation  cost 
items  which  has  no  effect  on  the  computed  costs.) 

Other 

Factor:  This  factor  is  reserved  for  miscellaneous  factors  for  which  it  would  have 

been  wasteful  of  presentation  space  to  include  a  separate  column  for  each. 
An  example  is  odor  control  for  which  costs  were  increased  by  20  percent 
(Other  Factor  =  1.2)  to  account  for  maintaining  daily  cover  to  minimize 
odor  generation.  (The  other  factor  equals  1.000  for  all  other  cost  items 
which  have  no  effect  on  the  computed  costs.) 

Description:  A  description  associated  with  the  Other  Factor. 

1995  ($) 

Annual  Cost:  These  annual  costs  are  presented  only  for  the  O&M  (Long-Term 

Activities)  portion  of  the  cost  estimates.  These  values  are  for 
informational  purposes  only  and  they  provide  only  an 
approximation  of  the  annual  cost  of  the  O&M  (Long-Term 
Activities)  after  remediation  has  finished.  Note  that  each  cost  item 
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may  have  a  different  time  of  application  thereby  rendering  the  sum 
of  the  annual  cost  an  approximate  figure. 


1995  ($) 

Total  Cost:  The  Total  Cost  in  1995  dollars  is  calculated  by  multiplying  the  following: 

•  1992  ($)  Unit  Cost 

•  Quantity 

•  Volume  Factor 

•  Mileage  Factor 

•  Other  Factor 

•  Single  Payment  Compound  Amount  Factor  to  convert  the  1992  ($) 
Unit  Cost  to  a  1995  ($)  Unit  Cost  using  a  4.5  percent  escalation 
rate.  This  factor  equals  1.141. 

1995  ($) 

PW  Cost:  The  Present  Worth  Cost  in  1995  dollars  is  calculated  by  applying  the 
appropriate  fraction  of  the  1995  ($)  Total  Cost  to  the  specified  years,  then 
discounting  the  applied  value  at  each  year  back  to  Year  1  (1995)  using  a 
5  percent  discount  rate  (0MB,  1992). 

Explanations  for  calculations  for  all  subtotals  and  all  indirect  costs  are  given  on  the  cost  estimate 
tables  in  the  form  of  alphabetical  references  to  computed  values. 


B.3.0  UNIT  RATE  DEVELOPMENT 


Each  cost  estimate  contains  a  number  of  detailed  line  items.  The  resulting  cost  associated  with 
each  line  item  results  from  multiplying  a  quantity,  a  unit  rate  and  volume,  mileage,  and  other 
factors.  The  rationale  for  the  development  of  unit  rates  used  in  the  cost  estimates  are  described 
in  the  following  sections. 

B.3.1  No  Additional  Action  and  Institutional  Controls 

A  number  of  process  options  are  evaluated  for  no  action  and  institutional  controls  alternatives. 
The  line  items  for  no  action  do  not  involve  any  capital,  operations,  or  long-term  costs.  These 
are  used  as  place  holders  in  the  cost  tables  where  no  additional  action  is  proposed  for  all  or  part 
of  a  site. 
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Institutional  Controls 


Institutional  controls  can  involve  several  different  cost  items  depending  on  the  site.  The 
estimated  operations  cost  for  fencing  is  $15.00/LF  for  installation  of  fences,  gates,  and  signs. 
Annual  maintenance  cost  for  fences  is  estimated  to  be  5  percent  of  installation  cost  or 
$0.75  LFAH.  Habitat  modification  includes  the  cost  of  mowing,  herbiciding,  plowing,  discing, 
fertilizing,  harrowing,  and  drill  seeding  areas  to  establish  grasses  that  are  unappealing  to  biota. 
Estimated  operations  cost  for  habitat  modification  is  $0.17/SY  spread  over  three  years.  Annual 
long-term  maintenance  includes  mowing  and  spot  herbiciding  at  an  estimated  cost  of 
$0.0057  SY/YR.  Public  education  includes  the  cost  of  exhibits,  videos,  brochures,  visitor  center, 
open  houses,  public  meetings,  etc.  to  emphasize  the  reasons  for,  and  importance  of,  restricting 
access  to  areas  where  contaminants  remain  in  place  at  concentrations  above  acceptable  risk  levels. 
Capital  costs  are  estimated  to  be  $  1500/site  to  establish  the  education  program,  with  an  annual 
operation  cost  of  $500/site. 

Two  cost  items  are  specific  to  the  Basin  F  Wastepile  Medium  Group.  The  cost  of  modifying  the 
existing  blocked  sump  in  the  wastepile  by  installing  an  adjacent  6-inch  inside  diameter  extraction 
well  is  estimated  to  be  $9,440.  The  long-term  cost  for  disposal  of  wastepile  leachate  is  $  18/GAL 
based  on  drumming  the  estimated  volume  of  50,000  GAL/YR  and  transporting  it  to  a  RCRA 
incinerator  for  disposal. 

Access  restrictions  for  sewers  involves  plugging  sewer  lines  and  posting  of  warning  signs.  Sewer 
plugging  is  estimated  to  cost  $149/CY  to  mix  and  pump  cement  throughout  the  length  of  the 
sewer  pipes  and  manholes.  Installation  of  warning  signs  every  1000  LF  along  sewers  is 
estimated  to  cost  $0.086 1/LF  with  a  long-term  maintenance  cost  of  5  percent  of  installation  cost 
or  $0.0043/LF. 

Sites  where  exceedances  of  UXO,  agent,  biota,  or  human  health  criteria  remain  in  place  are 
required  to  have  a  site  review  every  five  years  to  reassess  the  contamination  present.  The  review 
cost  is  estimated  to  be  $27,000  total  or  $5,400/YR  pro-rated  over  the  five  year  period.  Sites  with 
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no  action  or  institutional  control  alternatives  that  contain  biota  or  human  health  exceedances  will 
have  long-term  soil  sampling  to  monitor  natural  attenuation/degradation  of  contaminants  and 
potential  contaminant  migration.  Costs  for  long-term  monitoring  are  estimated  at  $1,790  per 
sample  with  the  number  of  samples  varying,  depending  on  the  area  and  distribution  of 
contamination  in  the  medium  group  or  subgroup  being  monitored.  Annual  soil  monitoring  costs 
range  from  $7,600  to  $146,000. 


B.3.2  Excavation  and  Transportation 

A  number  of  unit  rates  have  been  developed  for  excavation  and  transportation.  These  are 
explained  in  detailed  below. 

Conventional  Excavation 

The  unit  rate  for  Excavation  of  Borrow  Material  includes  the  cost  of  labor  and  equipment  to 
excavate  and  load  soil  from  a  clean  on-post  borrow  area.  The  unit  rate  does  not  include 
transportation  or  dumping  and  grading  the  borrow  material.  The  unit  rate  is  estimated  to  be 
$1.89/BCY. 

The  unit  rates  for  Sewer  Excavation  ($3.82/BCY),  Ditch  Excavation  (3.82/BCY),  Soil  Excavation 
($3.91/BCY),  Landfill  Excavation  ($3.91/BCY),  Excavation  of  Cover  Overburden  ($1.72/BCY), 
Excavation  of  Wastepile  Overburden  ($1.89/BCY),  Excavation  of  Sewer  Overburden  ($1.51/BCY) 
includes  the  cost  of  labor  and  equipment  for  excavation  of  contaminated  materials  for  transport 
to  a  treatment  unit.  These  unit  rates  do  not  include  transportation  of  the  soils.  A  loss  of 
productivity  due  to  Level  C  working  conditions  of  between  20  to  25  percent  is  assumed  for  cost 
items  which  entail  excavation  of  contaminated  soils.  These  cost  items  also  include  sampling 
during  excavation  and  loading  the  excavated  materials  into  trucks. 

The  unit  rates  for  excavating  soils  containing  agent  and  UXO  are  higher  than  for  the  unit  costs 
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for  non-agent/UXO  material  based  on  lower  productivity  rates  and  higher  costs  for  personal 
protective  equipment.  The  unit  costs  for  Excavation  of  Soil  with  Agent($4.55/BCY),  Excavation 
of  sewers  with  Agent  ($7.25/BCY),  Excavation  of  UXO  Debris  from  Surface  Soil  ($3.91/BCY), 
assume  between  20  to  50  percent  loss  of  productivity  compared  to  non-agent/UXO  contaminated 
material. 

Modified  Excavation 

The  capital  cost  for  Wastepile  Excavation  Including  Vapor  Controls  indicates  costs  for  the 
fabrication  and  installation  of  an  air-supported  structure  to  control  noxious  odors  during 
excavation.  This  includes  costs  for  fabrication  and  installation  of  a  scrubber  system.  The 
estimated  capital  cost  is  $34,523,250.  The  operating  cost  is  for  excavation  of  wastepile  material, 
loading  soil  into  a  transport  vehicle  outside  the  air-supported  structure,  and  operation  and 
maintenance  of  the  air-supported  structure  pressure  fan  and  air  scrubber  systems.  The  operating 
cost  of  $21.53/BCY  is  based  upon  an  excavation  duration  of  approximately  3  years.  The 
excavation  costs  for  Shell  Trenches  and  Hex  Pit  Excavation  include  similar  air  supported 
structures  ($10,000,000  and  $500,000  respectively),  and  the  operating  costs  for  these  two 
subgroups  ($88.42/BCY  and  $100.07/BCY  respectively)  include  similar  operations. 


The  capital  cost  for  Complex  Trench  Excavation  including  Vapor  Controls  includes  purchase  and 
utilization  of  20  temporary  structures  to  control  volatile  emissions  during  excavation,  and  also 
includes  the  cost  of  an  air  emissions  control  system.  These  structures  can  be  moved  with  cranes. 
The  estimated  capital  cost  is  $12,396,000.  The  operating  cost  is  for  excavation  and 
containerization  of  the  contents  of  the  disposal  trenches  for  subsequent  transportation  and 
treatment/disposal.  The  estimated  operating  cost  is  $107/BCY. 

Backfill 

The  unit  rate  for  Backfill  of  Cover  Overburden  and  Backfill  of  Wastepile  Overburden  includes 
the  cost  of  labor  and  equipment  to  spread  and  compact  stockpiled  overburden  soil  into 
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excavations  following  removal  of  contaminated  soil.  These  costs  do  not  include  the  cost  of 
transporting  and  dumping  of  the  soil.  The  estimated  cost  is  $1.72/BCY.  The  unit  cost  for  the 
backfill  of  sewer  overburden  is  $1.56/BCY  and  includes  the  cost  to  spread  and  compact  the 
overburden. 

The  unit  rate  for  Backfill  of  Treated  Soil  ($L72/BCY),  Backfill  of  Treated  Soils  for  Sewers 
($1.56/BCY),  Grade  Filling  Prior  to  Cap  with  Consolidation  Soil  ($3.63/BCY),  Grade  Filling 
Prior  to  Capping  with  Excavated  Soil  from  Slurry  Wall  ($3.63/BCY)  includes  the  cost  of  labor 
and  equipment  to  spread  and  compact  contaminated  soil  prior  to  capping.  These  costs  do  not 
include  the  cost  of  transportation  of  the  contaminated  soil.  The  estimated  cost  is  $1.70/BCY. 

Transportation 

The  unit  rate  for  Transportation  of  Contaminated  Material  includes  the  cost  of  labor  and 
equipment  to  transport  contaminated  material  for  on-post  treatment  or  disposal.  It  includes  costs 
associated  with  dumping,  wheel  washing/decontamination,  dust  suppression,  and  reduced  size 
loads  to  prevent  spillage.  The  estimated  cost  of  $1.07/BCY-ioad  mile  is  based  upon  a  2-mile 
one-way,  loaded  trip. 

The  unit  rate  for  Transportation  of  Clean  Material  includes  the  cost  of  labor  and  equipment  to 
transport  clean  material  on-post  for  use  as  grading  fill,  soil  cover,  etc.  It  also  includes  costs 
associated  with  dumping.  The  estimated  cost  of  $0.86/BCY-load  mile  is  based  upon  a  2-mile 
one-way,  loaded  trip. 

Dredging 

The  capital  cost  for  Dredging  includes  mobilization  of  the  dredge  and  construction  of  settling 
ponds  for  dewatering  of  dredged  material.  The  estimated  capital  cost  is  $4,800,000.  The 
operating  cost  is  for  labor  and  equipment  to  dredge  sediments  from  the  lakes  and  to  pump  the 
material  to  settling/dewatering  ponds.  The  estimated  cost  is  $9.82/BCY. 
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UXO  Clearance 


The  cost  for  UXO  Clearance  performing  field  clearance  of  UXOs  using  geophysics  is  a  capital 
cost  and  is  performed  in  one  of  two  ways.  One  method  is  to  use  only  surface  geophysics  which 
results  in  a  unit  cost  of  $0.24/SY.  The  second  method  is  to  perform  geophysics  and  drilling 
augmented  by  field  and  analytical  verifications  which  results  in  a  unit  cost  of  $0.85/SY.  The 
costs  for  UXO  clearance  activities  are  obtained  from  the  Decontamination  Assessment  For  Land 
and  Facilities  at  RMA  Draft  Final  Report  (D’Appolonia  1984). 

Once  the  area  has  been  cleared  and  the  UXOs  have  been  identified,  the  UXOs  must  then  be 
removed  and  transported  to  appropriate  facilities.  The  operating  cost  for  UXO  removal  includes 
the  removal  of  the  UXO  and  the  surrounding  one  cubic  yard  of  soil.  The  unit  cost  for  this 
removal  activity  is  $70.57/BCY  based  on  excavation  costs  for  digging  test  pits  partially  by 
manual  methods.  The  transportation  costs  address  two  different  alternatives;  On-Post 
Transportation  (Alternative  U3);  and  Off-Post  Transportation  (Alternative  U4).  The  operating 
cost  for  on-post  transportation  includes  the  removal  of  agent-filled  UXO  from  the  excavated 
areas,  the  associated  handling  of  the  agent-filled  UXO,  the  packaging  of  the  agent-filled  UXO 
for  separation  of  the  fuse  from  the  agent-filled  UXO,  then  transportation  of  the  fuse  for 
detonation  and  the  agent  contaminated  agent-filled  UXO  to  the  on-post  rotary  kiln  incinerator  at 
a  unit  cost  of  $1012/BCY  (note  that  1  UXO  is  assumed  to  be  present  within  each  1  BCY  of  soil 
found  to  contain  UXO).  The  capital  cost  for  the  transportation  of  the  agent-filled  UXO  to  an  off- 
post  facility  includes  the  removal  of  the  agent-filled  UXO  from  the  excavated  areas,  the 
associated  handling  of  the  agent-filled  UXO,  the  packaging  of  the  agent-filled  UXO  for 
transportation,  and  the  transportation  of  the  agent-filled  UXO  to  an  off-post  Army  facility  for  the 
demilitarization  of  UXO.  The  facility  for  the  demilitarization  of  agent-filled  UXO  is  assumed 
to  be  the  Tooele  Army  Depot  near  Tooele,  Utah  at  a  unit  rate  of  $2,200/BCY  (note  that  1  UXO 
is  assumed  to  be  present  within  each  1  BCY  of  soil  found  to  contain  UXO).  For  both 
transportation  costs,  it  has  been  assumed  that  the  Army’s  Technical  Escort  Unit  will  handle  this 
aspect  of  the  work  and  that  all  of  the  agent-filled  UXO  discovered  will  be  able  to  be  packaged 
and  transported  to  the  appropriate  facility.  All  the  transportation  costs  for  agent-filled  UXO  have 
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been  obtained  through  discussions  with  the  Army’s  Technical  Escort  Unit. 

The  costs  for  high-explosive  (HE)  UXO  are  estimated  in  a  similar  manner.  The  off-post 
demilitarization  of  HE-filled  UXO  is  assumed  to  be  conducted  at  Fort  Carson  Army  Base,  near 
Colorado  Springs,  Colorado.  The  transportation  costs  for  HE-filled  UXO  are  based  on 
discussions  with  the  Army’s  Explosive  Ordinance  Detail,  and  it  has  been  assumed  that  Explosive 
Ordnance  Detail  personnel  will  handle  HE-filled  UXO. 

Dewatering 

Dewatering  systems  will  be  required  to  lower  groundwater  levels  prior  to  excavation  in  portions 
of  Section  36  to  provide  a  safe  working  environment  during  excavation  activities.  The  areas 
requiring  dewatering  were  determined  by  comparing  excavation  depths  against  both  existing 
water  levels  and  estimated  future  water  levels  from  the  Basin  A/South  Plants  Subregional 
groundwater  model.  The  estimated  future  water  levels  account  for  the  removal  of  man-made 
recharge  sources  (i.e.,  leaking  water  lines)  which  eliminates  the  need  for  excavation  dewatering 
in  South  Plants.  The  costs  of  dewatering  systems  are  based  on  the  capital  costs  for  well  and 
piping  installation  and  the  operating  costs  for  pumping  and  water  treatment  at  the  CERCLA 
Wastewater  Facility  from  the  Water  DA  A.  The  capital  costs  vary  from  $190,000  to  $340,000, 
and  the  operating  costs  vary  from  $53,000/yr  to  $740,000/yr  for  the  following  subgroups/medium 
groups: 

•  Basin  A  Medium  Group 

•  Section  36  Lime  Basins  Subgroup 

•  Complex  Trenches  Subgroup 

•  Shell  Trenches  Subgroup 

•  Section  36  Balance  of  Areas  Subgroup 

In  addition,  dewatering  costs  will  also  be  required  for  long-term  hydraulic  controls  associated 
with  slurry  walls.  The  capital  and  long-term  O&M  costs  are  estimated  in  a  similar  manner  as 
for  excavation  dewatering.  The  capital  costs  vary  from  $160,0(X)  to  $1,(XX),0(X),  and  the  long¬ 
term  O&M  costs  vary  from  $50,000/yr  to  $93,000/yr. 
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B.3.3  Containment 


A  number  of  containment  process  options  were  considered.  The  unit  rate  development  for  each 
are  described  in  detail  below. 

Slurry  Walls 

The  installation  of  slurry  cut-off  walls  to  provide  a  vertical  barrier  to  horizontal  contaminant 
migration  is  combined  with  the  installation  of  a  clay/soil  cap,  which  nearly  eliminates  the 
potential  for  infiltration  of  waters  and  completely  interrupts  exposure  pathways.  The  slurry  walls 
are  to  be  keyed  six  feet  into  bedrock,  and  the  subsequently  placed  clay/soil  cap  will  be  keyed  into 
the  top  of  the  slurry  wall.  Because  depth  to  bedrock  varies  from  zero  to  90  feet,  several  different 
types  of  equipment  must  be  used  to  excavate  the  slurry  wall  trench,  each  with  different  capital 
and  operating  costs.  A  large  backhoe  may  excavate  up  to  20  feet  deep.  An  extended  reach 
backhoe  may  excavate  up  to  75  feet  deep.  A  clamshell  excavator  is  needed  to  trench  greater  than 
75  feet  in  depth. 

Capital  costs  for  this  technology  include  equipment  mobilization  (Geo-Con  1992).  Other 
components  include  rental  of  slurry  mixing  and  pumping  equipment,  and  construction  of  a  slurry 
pond  as  discussed  in  Technology  Description  Volume.  Excavation  and  installation  includes 
trenching  around  the  perimeter  of  the  site  into  bedrock,  costs  of  bentonite  and  clean  soil,  and 
placement  of  the  soil/bentonite  slurry  into  the  excavated  trench  (shallow-$33.41/SY,  medium 
depth-$47.22/SY,  deep-$99.56/SY).  These  unit  costs,  per  square  yard  of  one-sided  wall  face,  are 
based  on  discussions  with  Geo-Con,  Inc.  personnel  (Geo-Con  1992),  and  costs  of  clean  fill  are 
provided  by  the  DAA  Technology  Description  Document.  The  soils  excavated  for  the  slurry  wall 
trenches  will  be  placed  within  the  cell  to  be  capped,  graded,  and  compacted.  This  unit  cost  is 
$1.70/BCY  and  is  compiled  from  Means  Site  Work  and  Landscape  Cost  Data  (Means  1993). 

Clav/Soil  Cap 

The  installation  of  clay/soil  cap  to  limit  infiltration  and  to  interrupt  the  exposure  pathway  for 
humans  and  biota.  Subgrade  preparation  includes  compaction  by  a  sheepsfoot  roller  at  a  cost  of 
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$0.06/SY,  taken  from  Means  Site  Work  and  Landscape  Cost  Data  (Means  1993).  Each  site  must 
be  graded  and/or  crowned  to  provide  positive  drainage  of  rain  water.  The  cost  of  acquiring  and 
emplacing  this  fill  ($5.06/BCY)  is  taken  from  the  Technology  Description  Volume.  The  standard 
clay/soil  cap  over  the  human  health  and  biota  exceedance  areas  consists  of  the  following  layers: 

•  A  2-ft  thick  low  permeability  soil  layer  from  an  on-post  excavation; 

•  Burrow  barrier  of  cobbles  1-ft  thick  from  off  post; 

•  Common  fill  layer  3-1/2  ft  thick  from  on  post;  and 

•  Topsoil  layer  6-in  thick  from  off  post. 

The  costs  of  this  cap  ($23.30/SY)  include  excavation,  hauling,  grading  and  compaction  of  low- 
permeability  and  common  borrow  materials  from  on-post  borrow  areas  (Technology  Description 
Volume).  The  maintenance  of  this  cap  will  include  annual  inspection  and  replacement  of  eroded 
materials  at  $0.33/SY  per  year  (Technology  Description  Volume). 

Where  an  existing  soil  cover  is  in  place,  a  modified  clay/soil  cap  ($22.80/SY)  is  used  that  is 
identical  to  the  standard  clay/soil  cap  except  that  the  topsoil  and  1-1/2  ft  of  the  existing  soil  cover 
are  stripped,  stockpiled,  and  used  in  the  clay/soil  cap.  The  use  of  these  materials  eliminates  the 
need  to  purchase  topsoil  off  post  and  reduces  the  required  common  fill  to  2  ft. 

Soil  Cover 

A  Soil  Cover  is  used  for  potential  UXO  and  agent  presence  areas  that  incorporates  most  of  the 
features  of  the  clay/soil  cap.  The  differences  are  that  the  cap  itself  includes  only  the  3-1/2-ft- 
thick  common  fill  and  6-inch-thick  topsoil  layers  ($9. 14/S Y). 

Composite  Cap 

The  Composite  Cap  for  the  Basin  F  Wastepile  is  of  a  design  that  generally  conforms  to  EPA 
guidance  under  RCRA  for  landfill  final  cover  systems.  The  new  RCRA  composite  cap 
($36.04/SY)  will  consist  of  the  following  layers: 

•  a  geosynthetic  filter  layer 

•  a  low  permeability  soil  layer  2-ft  thick 
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•  a  100  mil  synthetic  flexible  membrane  liner 

•  a  drainage  layer  l-ft  thick  of  coarse  material  (sand) 

•  an  additional  geosynthetic  filter  layer 

•  a  biota  barrier  1  -ft  thick  consisting  of  cobbles 

•  common  fill  3-1/2-ft  thick  from  an  on-post  excavation 

•  topsoil  1/2-ft  thick  provided  from  off-post. 

Maintenance  of  the  cap  must  be  performed  periodically  to  monitor  for  and  prevent  settlement, 
erosion,  and  deep-rooted  vegetation  or  burrowing  animals  ($1.23  SY\YR).  The  costs  for  all  of 
these  items  are  taken  from  the  Technology  Description  Volume. 

On-Post  Landfill 

The  On-post  Landfill  costs  were  estimated  based  in  part  on  the  costs  contained  in  the  Task  27 
Hazardous  Waste  Land  Disposal  Facility  Assessment  (EBASCO,  1988)  hereafter  referred  to  as 
the  Task  27  Landfill  Report).  The  Task  27  Landfill  Report  contains  a  detail  design  of  the  waste 
cell  including  the  liner  and  the  cover.  The  dimensions  for  the  1.5  million  CY  landfill  cell  in  the 
Task  27  Report  were  found  to  be  in  error.  Therefore,  some  modifications  to  the  Task  27  Report 
were  conducted  to  arrive  at  the  waste  cell  dimensions  for  the  on-post  landfill. 

The  landfill  will  contain  four  waste  cells  each  with  a  1.5  million  CY  capacity.  The  cells  have 
a  length  of  1,140  ft  with  a  4H:  1 V  cover  side  slope  and  a  3H:  IV  liner  side  slope.  The  total  depth 
of  the  waste  cell  is  35  ft.  The  liner  bottom  is  square  with  a  1035  ft  side  dimension.  The  cover 
top  is  square  with  a  1000  ft  side  dimension.  The  cover  of  the  hazardous  waste  landfill  consists 
of:  geosynthetic  filter,  geonet  for  vapor  collection  2  ft  low  permeability  soil  layer,  HDPE,  1  ft 
of  sand,  geosynthetic  filter,  1  ft  of  biota  barrier,  geosynthetic  filter,  3.5  ft  of  general  fill,  and  0.5 
ft  of  topsoil.  With  a  total  cost  for  the  cover  of  $5,700,000.  The  hazardous  waste  landfill  liner 
contains:  geosynthetic  filter,  1  ft  of  sand,  geosynthetic  filter,  geonet,  HDPE  3  ft  thick  low 
permeability  soil  layer,  1  ft  of  sand,  HDPE  and  3  ft  thick  low  permeability  soil  layer.  The  total 
cost  of  the  hazardous  waste  landfill  liner  is  $5,100,000.  The  lump  sum  facility  construction  costs 
for  a  four  cell  facility  is  $14,000,000.  The  cell  construction  costs,  including  liner  and  cover,  are 
$10,800,000  per  cell.  The  total  construction  costs  for  the  four  1.5  million  CY  cell  landfill  is 
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$57,000,000.  The  costs  for  construction  of  the  hazardous  waste  landfill  facility  include: 

Facility  Construction  $14,000,000 

Cell  Construction  4  cells 

Liners  $20,000,000 

Covers  $23,000,000 

Total  $57,000,000 

The  dimensions  of  the  solid  waste  landfill  cells  are  the  same  as  those  for  the  hazardous  waste 

landfill  cell.  The  solid  waste  landfill  cover  consists  of:  geosynthetic  filter,  geonet  2  ft  low 

permeability  soil  layer,  1  ft  of  sand,  geosynthetic  1  ft  of  biota  barrier,  3.5  ft  of  general  fill,  and 

0.5  ft  of  topsoil.  The  total  cost  for  the  solid  waste  landfill  cover  is  $5,600,000.  The  solid  waste 

landfill  liner  contains:  geosynthetic  filter,  1  ft  of  sand,  geosynthetic  filter,  HOPE  and  3  ft  of  low 

permeability  soil  layer.  The  solid  waste  liner  will  cost  $2,700,000.  The  costs  construction  of 

the  solid  waste  landfill  facility  include: 

Facility  Construction  $14,000,000 

Cell  Construction  4  cells 

Liners  $  1 1 ,000,000 

Covers  $22,000,000 

Total  $47,000,000 

The  operating  costs  for  the  hazardous  and  solid  waste  landfill  facilities  is  $4.07/BCY  based  on 
the  costs  for  placing  and  compacting  contaminated  soils  and  for  placing  daily  soil  covers  during 
operation.  The  landfill  will  require  long-term  operations  and  maintenance  for  the  facility  which 
includes  post-closure  monitoring  and  maintenance  at  a  rate  of  $0.13/BCY  annual  based  on  the 
total  annual  cost  and  a  volume  of  6.0  million  B.CY. 

The  costs  of  grubbing  and  clearing  areas  ($0. 17/SY)  prior  to  excavation  and  of  installing  a  6  inch 
layer  of  topsoil  ($3. 24/S Y)  are  based  on  unit  costs  from  means  site  work  and  landscape  cost  data 
(Means,  1993).  A  unit  cost  was  developed  to  include  the  cost  of  placing  and  grading  soils  as  fill 
prior  to  installing  a  cap  to  a  design  grade  of  between  1.5  and  3  percent.  The  cost  of  $5.06/BCY 
accounts  for  the  cost  of  excavating  the  fill  soils,  transporting  the  soils  an  average  distance  of  2.5 
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miles,  and  backfilling  and  grading  the  soils  at  the  site.  The  unit  cost  for  preparing  a  subgrade 
prior  to  installing  a  cap  is  based  on  compacting  the  ground  surface  with  moderate  compactive 
effort  at  a  unit  cost  of  $0.06/SY  from  Means  Heavy  Equipment  Guide  (Means,  1991).  Two  unit 
costs  were  developed  for  screening  sites  to  identify  areas  which  contain  agent.  One  unit  cost 
accounts  for  screening  soil  samples  in  the  field  during  excavation  ($4.89/CY),  and  the  other  cost 
includes  the  cost  of  drilling  soil  borings  and  screening  the  collected  soil  samples  at  a  cost  of 
$0.10/SY. 

B.3.4  Direct  Treatment 

A  number  of  direct  treatment  process  options  are  considered  for  the  DAA.  Each  is  described  in 
detail  below. 

UXQ  Detonation 

The  capital  costs  for  UXO  detonation  include  the  construction  of  an  on-post  rotary  kiln 
incinerator  for  the  incineration  of  the  UXO  casings  and  drained  agent  after  the  on-post 
demilitarization  of  the  UXOs.  The  rotary  kiln  incinerator  must  be  capable  of  accomplishing  5X 
decontamination  which  involves  treating  the  demilitarized  UXOs  at  a  minimum  of  1(X)0°F  for 
15  minutes.  The  rotary  kiln  incinerator  is  assigned  the  same  unit  capital  cost  as  developed  for 
direct  incineration.  The  capital  cost  is  $36.37/BCY.  The  operating  cost  for  on-post  incineration 
is  the  same  as  the  operating  cost  for  the  rotary  kiln.  The  operating  cost  is  $96.24/BCY  plus  the 
on-post  detonation  cost  of  $120.56/BCY  (D’Appolonia  1984)  for  a  total  of  $209.42/BCY. 

U-UXO-DETONATION-HE 

The  on-post  detonation  of  HE  filled  UXO  involves  the  handling,  packaging,  transport,  and 
detonation  of  the  UXO  by  trained  Explosive  Ordnance  Division  (EOD)  personnel.  A  three- 
person  team  will  be  used  to  perform  this  task.  The  UXO  will  be  transported  to  an  existing  on- 
post  site  specifically  designed  for  detonation  of  UXO.  Detonation  will  take  place  at  least  once 
each  working  day.  The  operating  costs  are  $70.57/CY  for  UXO  removal  and  $46.75/CY  for  the 
handling,  packaging,  transportation,  and  detonation  of  the  HE-filled  UXO. 
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Soil  Washing 

Capital  costs  are  based  on  a  20  ton  per  hour  soil  washing  unit.  The  total  capital  cost  is 
$2,927,000  and  includes  all  soil  washing  equipment  plus  an  additional  $3,838,000  for  the 
CERCLA  Wastewater  Treatment  Facility.  Costs  are  based  on  Biotrol’s  Applications  Analysis 
Report  (EPA  1991).  Operating  time  for  treatment  of  the  soil  volume  is  estimated  using  a 
throughput  efficiency  of  70  percent  for  the  soil  washing  equipment. 

Annual  soil  washing  costs  are  based  on  Biotrol’s  Applications  Analysis  Report  (EPA  1991), 
specifically  the  following: 

•  Soil  washing  unit  operation  labor  @  $13.25/BCY 

•  Surfactants  and  floculants  @  $17.29/BCY 

•  Residuals  @  $0.03/BCY 

•  Laboratory  analysis  @  $1.83/BCY 

•  Effluent  water  treatment  @  2.91/BCY 

The  total  operating  cost  is  estimated  at  $35.31/BCY. 

Agent  Caustic  Washing 

The  costs  for  caustic  soil  washing  is  broken  down  into  both  capital  and  operating  costs.  The 
capital  costs  are  based  on  the  total  anticipated  agent  contaminated  soil  volume  of  3,600  CY 
which  represents  0.1  percent  of  the  potential  volume  of  all  the  medium  groups  anticipated  to 
contain  agent  contaminated  soils  and  using  a  20  ton  per  hour  caustic  washing  unit.  The  total 
capital  cost  is  based  upon  a  eight  month  rental  of  the  required  caustic  washing  equipment 
amortized  over  a  10  year  period  which  is  estimated  to  cost  $76.95/BCY  and  includes  all  caustic 
washing  equipment.  The  operating  costs  for  caustic  washing  are  based  on  the  following: 

•  Material  handling/feeding  @  $0.31/BCY 

•  Soil  washing  unit  operation  labor  @  $13.71/BCY 

•  Surfactant  and  floculants  @  $12.00/BCY 

•  Caustic  (773  LB  NaOH  beads/CY  soil)  @  $177.17/BCY 

•  Utilities  @  $3.83/BCY 

•  Maintenance  and  supplies  @  $1.46/BCY 
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•  Facility  modification,  repair,  and  replacement  @  $2.09/BCY 

•  Laboratory  analysis  @  $1.73/BCY 

The  total  operating  cost  per  cubic  yard  is  estimated  at  $212.30/BCY.  The  costs  are  based  upon 
a  24  hour  per  day  operation  with  the  caustic  washing  being  estimated  to  last  approximately  8 
months. 

The  costs  for  treatment  of  the  caustic  effluent  by  soil  drying  is  broken  into  both  capital  and 
operating  costs.  The  capital  cost  includes  the  construction  and  set  up  of  the  caustic  effluent 
treatment  system  and  is  based  on  the  anticipated  total  agent  soil  volume  of  3,600  BCY  which 
represents  0.1  percent  of  the  potential  volume  of  all  the  sites  anticipated  to  contain  agent 
contaminated  soils  and  using  the  costs  of  a  size  40  spray  drying  system  obtained  from  Selch 
Process  Systems  (Selch,  1993).  The  total  capital  cost  was  obtained  by  multiplying  the  cost  for 
a  size  40  dryer  by  40  percent  to  obtain  a  cost  that  represents  a  spray  dying  unit  large  enough  to 
dry  the  total  quantity  of  solution  that  will  be  generated  by  the  caustic  washing  unit  within 
approximately  the  same  time  frame  as  it  is  estimated  the  caustic  washing  system  would  take  to 
wash  the  3,600  BCY  of  soil  (8  to  12  months)  the  estimated  unit  capital  cost  for  the  spray  drying 
system  is  $245.00/BCY.  The  operating  costs  for  caustic  effluent  treatment  are  based  upon  the 
following: 


•  Material  handling/feeding  @  $0.31/BCY 

•  Spray  Drying  unit  operation  labor  @  $8.31/BCY 

•  Utilities  @  $3.90/BCY 

•  Maintenance  and  supplies  @  $1.46/BCY 

•  Facilities  modification,  repair,  and  replacement  @  $2.09/BCY 

•  Laboratory  analysis  @  $1.73/BCY 


The  total  operating  cost  per  cubic  yard,  based  upon  a  24  hour  a  day  operation,  is  estimated  at 
$17.80/BCY  which  was  also  obtained  from  Selch  Process  Systems  (Selch,  1993). 


Direct  Cement-Based  Solidification 

The  capital  cost  of  direct  cement-based  solidification  is  developed  from  costs  reported  in  the 
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Hazcon  Solidification  Process  Douglasville,  PA,  Applications  Analysis  Report  (EPA,  1989).  The 
treatment  unit  is  transportable  and  consists  of  a  pug  mill  mixer,  and  a  cement  batching  plant 
capable  of  processing  46  BCY  of  soil  in  one  eight-hour  shift.  The  on  stream  factor  for  this 
equipment  is  90  percent  or  approximately  260  days  per  year  based  on  5  days  per  week.  The 
capital  cost  for  soils  handling,  cement  storage  and  handling,  and  materials  mixing  equipment  is 
reported  as  $180,000  in  May,  1989,  and  escalated  at  3  percent  per  year  (ENR  1992)  to  yield  a 
current  capital  cost  of  $200,000.  Assuming  a  five  year  service  life  before  equipment 
replacement,  the  unit  capital  cost  is  developed  as  follows; 

($200,000)(1  day/46  BCY)(1  year/260  days)(replace/5  years)  =  $3.35/BCY 

The  operating  labor  and  utility  costs  for  direct  cement-based  solidification  are  also  taken  from 
Hazcon  Solidification  Process  Douglasville,  PA,  Applications  Analysis  Report  (EPA,  1989),  and 
are  corrected  for  single  shift  operations.  For  handling  purposes,  it  is  assumed  that  the  soil 
volume  will  expand  by  a  factor  of  1.15  after  excavation.  The  transportable  treatment  unit  will 
be  located  close  to  the  excavation  so  that  separate  transportation  costs  are  insignificant.  Portland 
cement  will  be  mixed  with  excavated  soil  at  a  ratio  of  0.2  tons  of  cement  per  ton  of  soil.  This 
formulation  has  proven  effective  in  the  screening  tests  conducted  on  RMA  soils  by  the  U.S. 
Army  Corps  of  Engineers  Waterways  Experiment  Station  (WES  1992).  At  $65  per  ton  for  bulk 
delivered  cement,  the  operating  costs  for  direct  solidification  are  as  follows: 

•  Labor  salaries  and  daily  expenses  @  $23. 46/ton 

•  Utilities  @  $1.1 1/ton 

•  Analytical  @  $5. 65/ton 

•  Maintenance  @  $0.68/ton 

•  Consumable  supplies  @  $2.25/ton 

•  Cement  binder  @  $14.30/ton 

•  Water  Truck  &  driver  @  $2.(X)/ton 

The  total  operating  cost  is  $49.45/ton  or  $70.10/BCY  based  on  a  density  of  1.42  tons/BCY,  and 
single  shift  operation  with  a  five-day  work  week.  As  a  result  of  the  cement  addition,  the  volume 
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of  treated  soil  will  expand  by  a  factor  of  1.20. 


Thermal  Desorption 

The  capital  cost  for  thermal  desorption  is  based  on  the  economics  developed  in  the  Draft  Concept 
Engineering  Study  Report  for  Thermal  Desorption  System  for  Rocky  Mountain  Arsenal  Soils 
(Weston  1992a).  The  base  case  economics  assume  a  soil  moisture  content  of  20  percent. 
Weston’s  conceptual  design  postulates  the  construction  of  a  large  central  thermal  desorption 
facility  using  a  common  soil  processing  building  and  parallel  rotary  dryers.  The  dryers  are 
connected  to  parallel  off  gas  treatment  trains  consisting  of  a  secondary  combustion  chamber 
followed  by  a  quench  tower  and  an  acid-gas  scrubber.  For  transportation  detailing,  the  location 
is  assumed  to  be  near  the  intersection  of  7th  Avenue  and  D  Street. 

Weston’s  central  facility  is  sized  to  process  3,100,000  BCY  of  contaminated  soil  in  a  10  year 
time  frame.  Correcting  from  Weston’s  soil  density  of  100  Ibs/CF  to  a  more  typical  value  of  105 
Ib/CF  for  RMA  soils,  the  volume  processed  in  10  years  becomes  3,000,000  BCY.  On  stream 
time  for  the  equipment  was  set  by  Weston  at  65  percent  or  approximately  237  days  per  year. 
At  an  average  soil  moisture  content  of  20  percent  (saturated  soil),  the  two  rotary  dryers  are 
capable  of  processing  about  1,776  tons  or  1,251  BCY  of  saturated  soil  per  day  based  on  a  density 
of  1.42  tons/BCY.  Without  engineering  costs,  field  indirect  costs,  and  contingencies,  the  current 
capital,  start-up,  and  demonstration  cost  of  the  Weston  design  is  $42,508,000.  The  unit  capital 
cost  is  developed  as  follows: 

($42,508,000)7(3,000,000  BCY)  =  $14.17/BCY 

The  operating  costs  for  thermal  desorption  are  taken  from  Weston’s  Concept  Engineering  Study 
Report  for  Thermal  Desorption  (Weston  1992a): 

•  Operating  and  maintenance  labor  @  $5,585,000/year 

•  Utilities  @  $  12,750,000/year 

•  Chemicals  @  $1,1 20,000/year 

•  Analytical  expenses  @  $5 80,000/year 

•  Other  expenses  @  $  1,250,000/year 
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Maintenance  materials  @  $550, 000/year 


The  total  operating  cost  is  $2 1,835, 000/year  and  the  unit  operating  cost  is  developed  as  follows: 
($21,835, 000/year)(l  year/237  days)(l  day/1,251  BCY)=  $73.64/BCY 

For  a  soil  moisture  content  of  10  percent  (dry  soil),  the  processing  capacity  of  the  rotary  dryers 
in  Weston’s  central  facility  is  increased  substantially  over  the  base  design  case  of  20  percent 
moisture.  If  the  equipment  vapor  velocities  are  held  constant,  Weston’s  central  facility  is  capable 
of  processing  about  2,784  tons  or  1,961  BCY  of  dry  soil  per  day  at  a  density  of  1.42  tons/BCY 
or  3,000,000  BCY  of  contaminated  soil  in  7  years.  Since  the  total  volume  of  soil  remains 
unchanged,  the  unit  capital  cost  is  still  the  same  $14.17/BCY  as  the  20  percent  moisture  case. 

Except  for  chemical  consumption  and  brine  disposal  costs,  other  yearly  operating  cost  remain  the 
same  at  a  soil  moisture  level  of  10  percent.  A  small  correction  is  required  for  the  fuel  consumed 
in  the  10  percent  moisture  case: 

•  Operating  and  maintenance  labor  @  $5,585,000/year 

•  Utilities  @  $13,1 14,000/year  =  102.67/99.82  x  $12,750,000 

•  Chemicals  @  $1,755, 000/year  =  2050/1308  x  $1,120,000 

•  Analytical  expenses  @  $5 80,000/year 

•  Other  expenses  @  $  1,250,000/year 

•  Maintenance  materials  @  $550,000/year 

The  total  operating  cost  is  $22, 8 34, 000/year  and  the  unit  operating  cost  is  developed  as  follows: 
($22,834,000/year)(l  year/237  days)(l  day/ 1,961  BCY)=  $49.13/BCY 

For  a  soil  moisture  content  of  40  percent  (wet  soil),  the  processing  capacity  of  the  rotary  dryers 
in  Weston’s  central  facility  is  substantially  decreased  over  the  base  design  case  of  20  percent 
moisture.  If  the  equipment  velocities  are  held  constant,  Weston’s  central  facility  is  capable  of 
processing  about  984  tons  or  693  BCY  of  wet  soil  per  day,  based  on  a  density  of  1.42  tons  per 
BCY  or  3,000,000  BCY  of  contaminated  soil  in  about  18  years.  Since  the  volume  of  soil  to  be 
treated  remains  unchanged,  the  unit  capital  cost  is  still  the  same  $14.17/BCY  for  the  40  percent 


RMA\0668  7/14/93  5:20  pm  vg 


21 


Soils  DAA 


moisture  case. 


Except  for  chemical  consumption  and  brine  disposal  costs,  other  yearly  operating  cost  remain  the 
same  at  a  soil  moisture  level  of  40  percent.  A  small  correction  is  required  for  the  fuel  consumed 
in  the  40  percent  case: 


•  Operating  and  maintenance  labor  @  $5, 585,000/year 

•  Utilities  @  $12,51 1,000/year  =  97.95/99.82  x  $12,750,000 

•  Chemicals  @  $62 1,000/year  =  725/1308  x  $1,120,000 

•  Analytical  expenses  @  $580,000/year 

•  Other  expenses  @  $  1,250,000/year 

•  Maintenance  materials  @  $550,000/year 

The  total  operating  cost  is  $2 1,097, 000/year  and  the  unit  operating  cost  is  developed  as  follows: 
($21,097,000/year)(l  year/237  days)(l  day/693  BCY)=  $128.48/BCY 


Incineration 

The  capital  cost  for  incineration  is  adapted  from  the  economics  developed  in  the  Draft  Concept 
Engineering  Study  Report  for  Thermal  Desorption  System  for  Rocky  Mountain  Arsenal  Soils 
(Weston  1992a).  As  with  thermal  desorption,  the  design  base  case  assumes  a  soil  moisture 
content  of  20  percent;  however,  the  volume  of  contaminated  soils  to  be  treated  is  only  600,000 
BCY  rather  than  the  3,100,000  BCY  used  in  the  Weston  design.  For  calculating  transportation 
costs,  the  facility  is  assumed  to  be  located  at  the  intersection  of  7th  Avenue  and  D  Street. 

The  rotary  kiln  incinerator  discharges  soil  at  1400  °F,  whereas  the  rotary  dryer  discharges  soil 
at  575  °F.  If  equipment  velocities  are  held  constant,  the  rotary  kiln  incinerator  is  almost  50 
percent  larger  in  diameter  than  the  rotary  dryer,  but  the  rest  of  the  soil  handling  and  off  gas 
treatment  facilities  are  identical  to  the  Weston  thermal  desorption  facility.  The  larger  kilns  add 
an  estimated  $1,140,000  to  Weston’s  base  case  capital  cost  of  $42,508,0(X)  to  yield  a  cost  of 
$43,648,000  for  a  two-train  facility.  Because  a  single  train  incineration  facility  is  more 
appropriate  for  a  remediation  volume  of  600,000  BCY,  half  of  the  adjusted  capital  cost 
($21,824,00)  is  used  as  the  basis  for  a  single-train  design.  For  a  soil  moisture  content  of  20 
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percent  (saturated  soil),  a  single-train  central  incineration  facility,  using  the  same  soil 
pretreatment  and  off-gas  treatment  equipment  as  Weston’s  concept  thermal  desorber,  will  be 
capable  of  processing  contaminated  soil  at  a  rate  of  672  tons  or  473  BCY  per  day  at  a  density 
of  1.42  tons/BCY  or  600,000  BCY  of  soil  in  a  5.3  year  time  frame.  Without  engineering  costs, 
field  indirect  costs,  and  contingencies,  the  unit  capital  cost  is  developed  as  follows: 


($21,824,000)/(600,000  BCY)  =  $36.37/BCY 


The  operating  costs  for  incineration  are  based  on  appropriate  adjustments  to  the  utility  and 
chemical  costs  for  thermal  desorption  in  Weston’s  Concept  Engineering  Study  Report  for 
Thermal  Desorption  (Weston  1992): 


•  Operating  and  maintenance  labor  @  $2,793,(X)0/year  =  $5,585,000/2 

•  Utilities  @  $6, 120,000/year  =  67.6/70.5  x  $12,750,000/2 

•  Chemicals  @  $424,000/year  =  989/1308  x  $1,120,000/2 

•  Analytical  expenses  @  $290,000/year  =  $580,000/2 

•  Other  expenses  @  $625, 000/year  =  $1,250,000/2 

•  Maintenance  materials  @  $550,(X)0/year  =  2  x  $550,000/2 

The  total  operating  cost  is  $  10,794,000/year  and  the  unit  operating  cost  is  developed  as  follows: 
($1 0,794, 000/year)(l  year/237  days)(l  day/473  BCY)=  $96.24/BCY 


B.3.5  In  Situ  Treatment 

A  number  of  in  situ  treatment  process  options  are  considered  for  the  DAA.  Each  is  described 
in  the  following  paragraphs. 

Agricultural  Practices 

The  cost  estimate  for  land  fanning/agricultural  practices  consist  of  the  operating  and  maintenance 
costs  of  the  agricultural  tilling  and  revegetation.  The  agricultural  practice  costs  consist  of  ripping 
the  soil  to  a  depth  of  6  to  8  inches  to  break  up  surface  hard  pan  ($0.01/SY).  Plowing  the  soil 
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to  a  depth  of  10  to  12  inches  to  facilitate  further  mixing  ($0.01 3/S  Y)  and  disking  the  soil  with 
3  passes  to  thoroughly  mix  the  soil  ($0.031/SY)  and  added  fertilizer  ($0.013/SY).  The  soil  is 
then  harrowed  ($0.(X)5/SY)  in  preparation  of  revegetation. 

Revegetation  consists  of  drilling  ($0.008/SY)  a  native  seed  mixture  at  $0.023/SY  for  a  typical 
native  seed  mixture.  Seed  cost  will  be  lower  in  areas  seeded  with  species  designed  to  discourage 
wildlife  use  and  higher  in  areas  seeded  with  exotic  native  species  to  improve  wildlife  areas.  A 
surface  mulch  is  then  added  ($0.075/SY)  to  minimize  wind  dispersion  and  erosion  while  the  seed 
takes  hold.  The  applied  is  crimped  mulch  ($0.006/SY)  to  secure  it  to  the  soil. 

In  Situ  Biological  Treatment  (Aerobic  Biodegradation) 

This  cost  estimate  for  biodegradation  consists  of  direct  capital  costs  including  equipment 
purchases  and  operation  maintenance  costs  consisting  of  operation  of  the  in  situ  bioremediation 
system.  The  primary  direct  capital  cost  is  purchase  of  the  in  situ  bioremediation  equipment 
($1,440,000).  Operations  costs  consist  of  operation  of  the  in  situ  bioremediation  equipment, 
including  moving  the  equipment  from  one  site  to  another,  adding  appropriate  nutrients  and 
agitating  the  sediments  as  necessary  ($34.70/BCY). 

Soil  Vapor  Extraction 

Unit  costs  are  based  on  site  specific  features  at  the  South  Plants  Tank  Farm  Area  which  include 
air  permeability,  well  radius  of  influence,  etc.  Capital  costs  are  based  on  the  Technical 
Evaluation  LNAPL  Plume  Soil  Vapor  Extraction  Process  Field  Demonstration  Treatability  Study 
(SheU  1991a).  Operating  life  of  the  system  estimated  at  10  years  for  greater  than  90  percent 
removal.  The  capital  costs  are  as  follows: 


Blowers 

$126,000 

Manifold  line  material 

$450,000 

Well  installation 

$210,000 

Trenching  and  Bedding 

$145,000 

Catalytic  Oxidizer 

$60,000 

Installation  of  equipment 

$62,000 

$1,053,000 
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Annual  operating  costs  are  based  on  the  exceedance  soil  volume,  initial  concentrations  of  1 ,000 
PPM  and  catalytic  oxidation  treatment.  Costs  are  based  on  the  following: 


Operating  labor  $92,000 

Utilities  $116,600 

Replacement  Costs  $5,000 

Confirmation  samples  $3,300 

$217,000/yr 


The  annual  unit  cost  on  a  square  yardage  basis  is  $2.97  SY/yr.  Operating  costs  will  be  incurred 
in  years  1  through  10  to  achieve  approximately  90  percent  removal. 


RF/Microwave  Heating 

The  capital  cost  for  RF/Microwave  Heating  is  $7,066,000  based  on  the  treatment  of  Basin  F  as 
developed  in  the  Draft  In  Situ  Radio  Frequency  Heating/Vapor  Extraction  Concept  Engineering 
Report  (Weston  1992b).  There  are  four  different  operating  costs  for  RF  heating  based  on  depth 
of  contamination  and  moisture  content  of  the  soil.  The  operating  costs  have  been  classified  as 
follows: 

Deep  -$198.66/BCY  for  contamination  detected  down  to  depths  of  10  feet  in  soil  with 
a  moisture  content  of  approximately  10  percent; 

Deep/Saturated  -  $229.4 1/BCY  for  contamination  detected  down  to  depths  of  10  feet 
in  soil  with  a  moisture  content  of  approximately  20  percent; 

Shallow  -  $217.67/BCY  for  contamination  detected  down  to  depths  of  5  feet  in  soil 
with  a  moisture  content  of  approximately  10  percent;  and 

Shallow/Saturated  -  $251.59/BCY  for  contamination  detected  down  to  depths  of  5  feet 
in  soil  with  a  moisture  content  of  approximately  20  percent. 


The  deep  and  shallow  operating  costs  were  developed  based  on  calculations  presented  in  Weston 
(1992b).  These  same  calculations  were  then  modified  to  account  for  a  slower  processing  rate  due 
to  the  increased  moisture  content  (i.e.,  20  percent)  of  some  of  the  subgroups. 


Surface  Soil  Heating 
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The  capital  cost  for  Surface  Soil  Heating  is  $951,200  per  unit  which  was  based  on  the  capital 
cost  developed  in  the  Enhanced  Surface  Soil  Vacuum  Extraction  Process  Pilot  Scale  Field 
Demonsu-ation  Report  (Shell  1991b).  The  capital  cost  was  modified  due  to  the  incorporation  of 
contingency  factors  which  are  already  included  in  the  cost  estimate.  The  operating  costs  are 
calculated  on  a  per  square  yard  basis.  The  operating  cost  developed  by  Shell  (1991b)  was 
reduced  to  $27.30/SY  due  to  the  incorporation  of  costs  for  revegetation,  capacity  charge,  and 
general  facility  which  are  also  already  included  in  the  cost  estimate  as  individual  cost  items  or 
included  as  part  of  an  existing  cost  item. 


In  Situ  Vitrification 

The  unit  costs  for  vitrification  are  based  on  the  In  Situ  Vitrification  Design  Analysis  and  Cost 
Estimate  for  the  M-1  Settling  Basins  at  Rocky  Mountain  Arsenal  (Woodward-Clyde  Consultants 
1992).  The  capital  costs  include  the  following: 


•  Backfill  and  grade  $131,858 

•  Safety  fence  30,342 

•  Stairs  4,024 

•  Tank  and  foundation  18,561 

•  Mechanical  Work  113,019 

•  Electrical  Work  40,563 

•  Mobilization/Demobilization  421,493 

•  Removal  of  Support  Items  31,722 

Total  $791,582 


The  operating  costs  are  converted  to  a  BCY  basis  by  prorating  the  total  operating  cost  over  the 


treatability  study  volume  of  10,200  BCY.  The  operating  costs  are  as  follows: 


•  Sampling  and  Analysis 

•  Site  Administration 

•  Stack  Sampling 

•  Vitrification 


$  966,183 
$  639,016 
$  257,187 
$6,912,135 


Total 


$8,774,521  or  $860.25/BCY 


In  Situ  Cement-Based  Solidification 
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There  are  no  capital  costs  for  in  situ  cement-based  solidification  because  the  mixing/boring  unit 
is  proprietary  equipment  and  is  generally  leased  from  a  supplier  or  operator  such  as  Millgard 
Environmental  Corporation  or  Geo-Con,  Inc.  The  transportable  treatment  unit  is  based  on  a 
track-mounted  boring/mixing  unit  and  a  cement  batching  plant  capable  of  processing  about  600 
BCY  of  soil  per  day.  For  a  long-term  operation  (one  year  in  the  field)  Millgard  quotes  a  unit 
cost  of  $25.00/BCY  for  operation  of  the  MecTool  processing  and  support  equipment  inclusive 
of  operating  labor,  utilities,  and  maintenance. 

Portland  cement  will  be  injected  into  the  soil  at  a  ratio  of  0.2  tons  of  cement  per  ton  of  soil. 
This  formulation  has  proven  effective  in  the  screening  tests  conducted  on  RMA  soils  by  the  U.S. 
Army  Corps  of  Engineers  Waterways  Experiment  Station  (WES  1992).  At  $65  per  ton  for  bulk 
delivered  cement,  the  binder  cost  of  in  situ  solidification  is  $23.03/BCY  of  soil,  inclusive  of  a 
25  percent  excess  for  overlap  and  loss.  Consumable  safety  supplies  and  analytical  costs  are  taken 
from  the  Geo-Con  In  Situ  Stabilization/Solidification  Process  Applications  Analysis  Report  for 
Hialeah,  FL  (EPA  1990). 

•  Equipment  lease  includes  labor,  expenses,  and  utilities  @  $25.00/BCY 

•  Water  trucks  (2)  &  drivers  @  $0.96/BCY 

•  Analytical  @  $2.00/BCY 

•  Consumable  supplies  @  $9.00/BCY 

•  Cement  binder  and  water  @  $23.17/BCY 

The  total  unit  cost  of  in  situ  cement-based  solidification  is  $60.38/BCY.  The  volume  expansion 
factor  for  the  soil/cement  mixture  is  assumed  to  be  1 .20. 

In  Situ  Soil  Flushing 

Capital  costs  are  based  on  the  soil  volume  requiring  treatment  at  the  Basin  A  Medium  Group 
which  includes  1,100,000  BCY  over  an  area  of  640,000  SY.  The  soil  flushing  distribution 
system  would  include  earthen  barriers,  piping,  sprinkler  flushing  distribution  system,  and  an 
expansion  of  the  Basin  A  Neck  groundwater  collection  and  treatment  system.  Costs  are  based 
on  Basin  A  Neck  groundwater  extraction  and  treatment  expansion  estimates.  Water  DAA  (Ebasco 
1993). 
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•  Soil  flushing  sprinkler  distribution  system  @  $220,000 

•  Basin  A  Neck  extraction  expansion  and  treatment  system  based  on  Water  DAA 
Alternative  AC-3  and  treatment  alternative  AT-2  @  7,890,000 

The  total  capital  cost  is  estimated  at  $8,100,000 


The  in  situ  soil  flushing  operating  costs  were  calculated  based  on  3  pore  volumes  of  surfactant 
flush  and  1  pore  volume  of  fresh  water  flush,  and  a  flushing  system  rate  of  70  gallons  per 
minute,  requiring  a  flushing  life  of  18  years  with  continued  groundwater  treatment  through  year 
10.  Annual  costs  include  surfactants,  utilities,  maintenance  and  supplies,  soil  and  groundwater 
monitoring,  and  ground  water  treatment  costs.  These  costs  include: 

•  Surfactant  usage  based  on  3  pore  volumes  @  $66.62/BCY 

•  Maintenance  and  supplies  @  $0.02/BCY 

•  Treatment  Costs  @  $5.82/BCY 

•  Labor  (flushing)  @  $0.47/BCY 


The  annual  costs  are  estimated  at  $73.30/BCY. 


B4.0  INDIRECT  COSTS 

Indirect  costs  are  applied  to  the  sum  of  the  three  main  cost  groups  which  include  direct  capital 
costs,  direct  O&M  costs,  and  direct  O&M  long-term  activities  costs.  To  better  evaluate  and 
estimate  the  indirect  costs,  the  capital  and  O&M  operating  costs  were  subdivided  between  direct 
costs  and  direct  subcontract  costs.  The  indirect  costs  include: 

•  .  Mobilization/Demobilization 

•  Indirects,  Overhead,  and  Profit;  or  Contractor  Markup 

•  Engineering  Design 

•  Resident  Engineering 

•  Contingency 

The  indirect  costs  vary  due  to  the  four  consideration  factors:  medium  group  contamination; 
technologies  selected;  size  of  the  project;  and  the  duration.  Based  on  the  characteristics  of  each 
alternative  as  it  is  applied  to  the  medium  group,  these  factors  assist  in  the  development  of 
indirect  percentages  as  explained  below.  These  indirect  percentages  are  then  applied  to  the  direct 
costs  to  determine  an  overall  total  cost. 
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In  order  to  provide  a  uniform  basis  of  estimate,  a  cost  markup  matrix  was  developed  based  on 
the  consideration  factors  to  determine  indirect  costs  percentages  for  direct  capital  and  O&M  costs. 
This  matrix  is  presented  as  Table  B.0-1.  Percentages  for  these  estimates  have  been  modified  to 
distinguish  relative  cost  differences  between  on-post  and  off-post  activities  and  subcontracts.  In 
some  instances  these  factors  were  individually  adjusted  to  be  more  representative  of  the 
individual  alternative’s  complexity.  The  following  sections  explain  the  indirect  markup  factors 
and  the  application  rationale. 

B.4.1  MOBILIZATION/DEMOBILIZATION 

Mobilization  activities  include  construction/setup  of  contractor’s  support  facilities,  mobilization 
of  heavy  equipment,  and  relocation  of  management/supervisory  personnel.  Demobilization 
consists  of  decontamination  and  removal  of  contractor’s  equipment  and  facilities  from  the  site. 
Costs  for  these  activities  are  applied  as  a  percentage  of  direct  cost.  These  percentages  applied 
vary  from  2-7  percent  as  shown  in  markup  matrix.  For  subcontract  costs  these  percentages  have 
been  adjusted  on  a  case-by-case  basis,  based  on  vendor  quotes,  and  past  knowledge  and 
experience  with  similar  projects. 

B.4.2  INDIRECTS,  OVERHEAD,  AND  PROFIT;  OR  CONTRACTOR  MARKUP 
Indirect  Costs  are  calculated  as  a  percentage  of  the  sum  of  direct  and  mobilization/demobilization 
costs.  Indirect  costs  cover  the  cost  of  on-site  management,  administrative,  technical,  health  and 
safety,  and  supervisory  staff,  utilities  for  site  support  facilities  (excluding  production  facilities), 
engineering  tests,  QA/QC  program,  preparation  of  work  plans,  submittals  and  as-built  drawings, 
bonding  costs,  support  facilities,  and  vehicle  maintenance  and  operation.  The  range  of 
percentages  applied  vary  between  34-44  percent. 

Subcontract  cost  for  Indirects,  Overhead,  and  Profit  is  identified  as  a  Contractor  Markup  in  the 
estimates  and  includes  on-site  management,  administrative,  technical,  health  and  safety, 
supervisory  staff,  and  subcontract  profit.  The  Contractor’s  Markup  ranged  from  6-12  percent. 
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B.4.3  ENGINEERING  DESIGN 

The  engineering  design  costs  are  estimated  as  a  percentage  of  the  sum  of  direct  costs; 
mobilization/demobilization  costs;  and  indirects,  overhead,  and  profits.  In  general,  engineering 
percentages  were  developed  based  on  past  experience  of  engineering  costs  on  similar  projects. 
These  percentages  are  dependent  upon  the  degree  of  complexity  associated  with  the  particularly 
alternative  and  the  complexity  of  the  treatment  technology  selected.  Standard  percentages 
ranging  between  3-6  percent  are  applied  to  the  estimates,  however,  certain  alternatives  required 
adjustments  to  reflect  extenuating  circumstances  in  the  required  design  effort  and  were  adjusted 
accordingly. 

B.4.4  RESIDENT  ENGINEERING 

The  resident  engineering  costs  are  estimated  as  a  percentage  of  the  sum  of  direct  costs; 
mobilization/demobilization  costs;  and  indirects,  overhead,  and  profits.  The  alternative  size, 
estimated  project  duration,  and  the  remedial  technology  selected  would  determine  the  level  of 
effort  required  for  inspection  and  field  engineering  support  to  assure  conformance  and  verification 
with  the  approved  remedial  design.  Standard  percentages  ranging  between  1-3  percent  are 
applied  to  the  estimates. 

B.4.5  CONTINGENCY 

Contingency  is  applied  as  a  percentage  of  the  sum  of  direct  costs;  mobilization/demobilization 
costs;  indirects,  overhead,  and  profits;  and  design  and  resident  engineering  costs.  Contingency 
covers  the  specific  provisions  for  unforeseeable  elements  of  costs  within  the  defined  project 
scope;  particularly  important  where  previous  experience  relating  estimates  and  actual  costs  has 
shown  that  unforeseeable  events  which  will  increase  costs  are  likely  to  occur.  To  effectively 
compare  the  design  alternatives  contained  in  this  document,  contingency  has  been  applied  to  each 
alternative  estimate  based  on  the  complexity  of  the  treatment  technology,  unforeseen  and 
unpredictable  conditions,  and/or  uncertainties  within  the  scope  of  this  project.  Other 
considerations  which  may  affect  the  selection  of  contingency  are  levels  of  contamination; 
environmental  media  and  climatic  conditions;  scheduling;  changes  in  federal,  state,  or  local 
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regulations,  and  other  issues  unique  to  the  project  such  as  waste  management  permits  and 
regulatory  reviews. 

Separate  contingencies  were  developed  for  capital  cost,  operation  and  maintenance  cost,  and  long¬ 
term  activities  which  are  illustrated  in  the  markup  matrix.  A  contingency  range  for  this  level  of 
detail  is  typically  20-50  percent,  which  was  for  these  estimates.  The  contingency  to  be  provided 
for  the  current  estimates  was  developed  based  on  four  cost  parameters  considered  for  each  cost 
type,  including  levels  of  contamination,  the  complexity  of  the  treatment  technology,  the  size  of 
the  project,  and  the  estimated  duration  of  the  activity.  The  amount  of  contingency  applied  to  the 
estimates  in  this  document  ranged  between  25-40  percent  based  on  these  consideration  factors 
and  on  past  experience  and  knowledge  with  similar  remedial  projects. 
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Alternative  A5:  Soil  Washing  (Solvent  Washing);  Landfill  (On-Post  Landfill) 
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Alternative  Bis:  Caps/Covers  (Q  ay /Soil  Cap)  with  Consolidation;  No  Additional  Action  (Provisions  of  FFA) 
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Alternative  Bl;  No  Additional  Action  (Provisions  of  FFA) 
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Altcrnalivc  B9:  In  Situ  Biologica!  Treatment  (Landfarm/Agricuitural  Practice) 
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Alternative  Bll:  In  Situ  Tbemial  Treatment  (Surface  Soil  Heating) 
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Alternative  Bll:  In  Situ  Thermal  Treatment  (Surface  Soil  Heating) 
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Alternative  B2:  Biota  Management  (Exclusion,  Habitat  Modification) 
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Alternative  B2:  Biota  Management  (Exclusion,  Habitat  Modification) 
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Table  B3.3-B5a  Cost  Estimate  -  Ditdies/Drainage  Areas  Medium  Group  P»gc  1  of  2 

Alternative  B5a:  Caps/Covers  (Qay/Soil  Cap)  with  Consolidation 
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Table  B3.3-B9  Cost  Estimate  -  Ditdies/Drainage  Areas  Medium  Group  Page  1  erf"  2 

Alternative  B9:  In  Situ  Biological  Treatment  (Landfarm/Agricultural  Practice) 
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Table  B4.1-1  Cost  Estimate  -  Basin  A  Medium  Group  Page  1  of  2 

Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
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Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
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Table  B4.1-U  Cost  Estimate  -  Basin  A  Medium  Grovfi  Page  1  of  3 

Alternative  la:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 
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Tabic  B4. 1-la  Cost  Estimate  -  Basin  A  Medtum  Grcmp  Page  2  erf"  3 

Alternative  la;  Direct  Ihermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 
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Table  B4.1'6  Cost  Estimate  -  Basin  A  Medium  Group  Page  1  of  2 

Alternative  6:  Caps/Covers  (Qay/Soil  Cap) 
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Table  B4.  l-6f  Cost  Estimate  -  Basin  A  Medium  Grcwip  P*ge  1  of  3 

Alternative  6f:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  CapsAZovers  (Qay/Soil  Cap) 
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Table  B4.  t-6f  Cost  Estimate  >  Basin  A  Medium  Group  Pap  2  of  3 

Alternative  6f:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  Caps/Covers  (Qay/Soil  Cap) 
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Table  B4.1-8  Cost  Estimate  •  Bann  A  Medium  Group  Page  1  of  3 

Alternative  8:  Direct  Soil  Washing  (Solvent  Washing) 


Table  B4. 1-8  Cost  Estimate  -  Basin  A  Medium  Group  3  of  3 

Alternative  8:  Direct  Soil  Washing  (Solvent  Washing) 


Table  B4,l-13  Cost  Estimate  -  Basin  A  Medium  Group  Page  1  of  3 

Alternative  13:  Direct  Thermal  Desorption  (Direct  Heating);  tHrcct  Solidification/Slahitization  (Cement -Based  Solidification) 
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Tabic  B4.1'13  Cost  Estimate  -  Baain  A  Medium  Group  Page  3  of  3 

Alternative  13:  Direct  Thermal  Desorption  (Direct  Heating);  Direct  Sdidification/Stabilization  (Cement -Based  Sdidi 6 cation) 
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Alternative  19:  In  Situ  Thermal  Treatment  (RF/Microwavc  Heating:  In  Situ  Solidirication/Stabilization  (Cement-Based  Solidification) 
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Table  B4,2-2  Cost  Estimate  -  Basin  F  Wasteplle  Medium  Group  Page  1  of  2 

Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 
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Tabic  B4,2-9a  Coat  Estimate  •  Batin  F  Wattepile  Medium  Group  ^  3 

Alternative  9a:  Direct  Soil  Washing  (Solution  Washing);  Direct  Thermal  Desorption  (Direct  Heating) 


Table  B4.2-9i  Cost  Estimate  -  Basin  F  Waslepile  Medium  Group  2  of  3 

Alternative  9a:  Direct  Soil  Washing  (Solution  Washing;  Direct  Thermal  Desorption  (Direct  Heating) 
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Tabic  B4.2-9a  Cost  Estimate  ♦  Basin  F  Wastepile  Medium  Gfcwp 

Alternative  9a:  Direct  Soil  Washing  (Solution  Washing);  Direct  Thermal  Desorption  (Direct  Heating) 


TaUe  B4.2-13a  Cost  Bstimate  >  Basin  F  Wastepile  Medium  Group  Page  1  <^3 

Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 
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Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 
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Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
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Alternative  6:  Caps/Covers  (Qay/Soil  Cap) 
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Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 
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Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 
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Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating 
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Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Microwavc  Heating) 


Table  B4.4- 1  Cost  Estimate  -  Secondary  Basins  Medium  Group  -  Fcjrmcr  Basin  F  Subp^oup  Page  1  of  2 

Alternative  1;  No  Additional  Action  (Provisions  of  FFA) 


TOTAL  CAFfTAL  COSTS  AND  TOTAL  0*M  COSTS  (V  =  H»T) _  13,700,000 _ ?.250,P0p_ 
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Alternative  la:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 
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Table  B4.4-  la  Cost  Estimate  -  Secondary  Basins  Medium  Group  -  Former  Basin  F  Subgroup  Page  3  of  3 

Alternative  la:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 
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Alternative  6c:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  Caps/Coveri  (Qay^oil  Cap)  with  Modifications  to  Existing  System 
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Alternative  6c;  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  Caps/Covers  (Cay/Soil  Cap)  with  Modifications  to  Existing  System 
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Tabic  B4.4-6d  Cost  Estimate  -  Secondary  Basins  Medium  Group  -  Former  Basin  F  Subgroup  Page  1  of  2 

Alternative  6d:  Caps/Covers  (Qay/Soil  Cap)  with  Modifications  to  Existing  Systems 
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Table  B4.4-13a  Cost  Estimate  -  Secondary  Basins  Medium  Group  -  Former  Basin  F  Subgroup  Page  2  of  3 

Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 
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Table  B4.4'19a  0»t  Estimate  >  Secondary  Basins  Medium  Group  *  Former  Basin  F  Subgroup  Page  1  of  3 

Alternative  I9a:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating) 
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Table  B4.4*  19a  Cost  Estimate  -  Secondary  Basins  Medium  Group  -  Former  Basin  F  Subgroup  Page  3  of  3 

Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Mtcrowavc  Heating) 
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Table  B4.5- 1  Cost  Estimate  -  Secondary  Basins  Medium  Group  -  Basin  F  Exterior  Subgroup  Page  1  of  2 

Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
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Table  B4.5-1  Cost  Estimate  -  Secondary  Basins  Medium  Group  -  Basin  F  Extcrica'  Subgroup  Page  2  of  2 

Alternative  1;  No  Additional  Action  (Provisions  of  FFA) 


TOTAL  CAPITAL  COSTS  AND  TOTAL  0&  M  COSTS  (U  =  T) _ 829.000 _ 439.000 


Cost  Start  Fjid  1992($)  Volume  Mileage  Other  1995  (S)  1995  ($)  1995(1) 

Cost  Item  Type  Vear  Year  Unit  Cost  Units  Quantity  Units  Factor  Factor  Factor  Description  Aimoal  Coat  Total  Coat  PW  Coat 

DIRECT  O&M  COSTS  (OPERATIONS) 

MB  -  Habitat  Modifioition  A  1  3  0.17  /SV  2.300,000  SY  1.000  1.000  1.000  444.000  423,000 

H  -  Public  Education  A  I  30  500.00  /EA-YR  1  EA  1.000  1.000  1.000  17,000  9.000 
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Table  B4.5-6  Cost  Estimate  >  Secondary  Basins  Medium  Group  -  Basin  F  Exterior  Subgroup  Page  1  of  2 

Alternative  6:  Caps/Covers  (Qay/Soil  Cap) 
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Alicrnativc  13a:  Direct  Tbcrmal  Desorption  (Direct  Heating) 
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Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 
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Alternative  19b:  In  Situ  Thermal  Treatment  (RF/Microwavc  Heating.  Surface  Soil  Heating) 


TaNe  B4.3«!9b  Cost  Estimite  -  Secondary  Basins  Medium  Group  -  Basin  F  Exterior  Subgroup  P*ge  3  of  3 

Aitcrnative  19b:  In  Situ  'Ibermal  Treatment  (RF/Microwave  llcatini^  Surface  Soil  Heating) 
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TOTAL  CAPITAL  COSTS  AND  TOTAL  QAM  COSTS  fU»  H*T) _ _ _  2.070.000 


TOTAL  CAPrTAL  COSTS  AI^  TOTAL  QAM  COSTS 
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Table  B4.7-1  Cost  Estimate  •  Scwwr  Syitemi  Medium  Grcjup  -  Chemical  Sewers  Sub|^oup  Page  2  of  2 

Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
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TOTAL  CArrTAK  CX)STS  AND  TOTAL  0*M  COSTS  fU  «  HtT) _ 2. 1 30,000 _ 1.130,000 


Table  B4.7-la  Gwt  Estimate  -  Sewer  Systems  Medium  Group  -  Chemical  Sewers  Std>eroup  Page  I  of  3 

Allernative  la:  Direct  'niermat  Desoiption  (Direct  Heating)  of  Principal  Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 
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Table  B4.7-2  Cost  Estimate  -  Sewer  Systems  Medium  Group  •  Chemical  Sewers  Siri^^-oup  "•gP  1  o*  2 

Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 
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Table  B4.7-2a  Cost  Estimate  -  Sewer  Systetm  Medium  Group  -  Chemical  Sewers  Sub^oup  Page  2  of  3 

Alternative  2a;  Direct  Thermal  Desorption  (CWrect  Heating)  cf  Principal  Threat  Volume;  Access  Restrictions  (Modifications  to  FFA) 
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TOTAL  O&M  COSTS  fOPERATIONSI  (DO  =»  l40*<t  ) _  11.617.000 _ 10.556.000 


TaUe  B4.7-2a  Cb*t  E^mate  -  Sewer  Syateira  Medium  Group  -  Chemical  Sewera  Sub^oup  Page  3  of  3 

Alternative  7m:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  Access  Restrictions  (Modirications  to  FFA) 


T«He  B4.7-3i  Cost  Esttmite  -  Sewer  Sy^ems  Medium  Group  ■  Cfiemical  Sewers  Subgroup  P*ge  1  of  3 

Alteriuitive  3a:  Direct  Tbermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  LandTill  (On-Pos!  Landfill) 
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TtMe  B4.7-3*  Cos!  Estimile  -  Sewer  Syttemt  Medium  Group  -  Chemical  Sewer*  Subgroup  Page  3  of  3 

Alternative  3a:  Direct  Thennal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  I^ndHIl  (On -Post  Landfill) 


TaHc  B4.7-8a  Cost  Estimate  -  Sewet  S^rstemi  Medium  Group  -  Chemical  Sewers  Sub^oup  P*ge  I  of  3 

Alternative  8a:  Direct  Soil  Washing  (Solvent  Washing) 
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Alternative  8a:  Direct  Soil  Washing  (Solvent  Washing) 
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Table  B4.8-1  Cost  Estimate  -  Disposal  Tirendbes  Medium  Group  -  Complex  Trenches  Subgroup  Page  1  of  2 

Alternative  I:  No  Additional  Action  (Provisions  of  FF A) 
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Table  B4.8'5b  Coal  Estimate  -  Dispoaal  lYenchea  Medium  Group  -  Complex  Trenches  Subgroup  1  of  3 

Alternative  5b:  Caps/Covers  (Qay/Soil  Cap);  Vertical  Barriers  (Slurry  Walls)  with  Consolidation 
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Alternative  14:  bidneration/Pyrolysis  (Rotary  Kiln);  Landnil  (On -Post  l^ndnil) 
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Table  B4.8'  14  Coat  Estimate  -  Di^raaat  Trendies  Medium  Group  -  Complex  Trenches  Subgroup  P«iP  2  rf  3 

Alternative  14:  faidneration/Pyrolysis  (Rotary  Kiln);  Landfill  (Oi-Post  Landfill) 
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Table  B4.8-14  Cost  Estimate  >  Disposal  Trenches  Mcdiurn  Group  >  Campleii  Trenches  Subgroup  Pap  3  of  9 

Alternative  14:  Indneration/Pyrolysis  (Rotary  Kiln);  Landfill  (On-Post  Landfill) 
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TaNe  B4.9*5a  Coat  Estimale  -  IXtpout  IVendM  Medium  Group  -  Shell  Trenches  Subgroup  1  of  2 

Alternative  5a:  CapsA^wers  (Qay^oil  Cap);  Vertical  Barriers  (Slurry  Walls)  with  Modifications  to  Existing  System 
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Table  B4,9- 14  Cost  Hstimate  -  Disposal  Trenches  Medium  Group  -  Shell  Trenches  Subgroup  Page  1  of  3 

Alternative  14:  Indneratian/Pyrotysis  (Rotary  Kiln);  Landfill  (On-Post  landfill) 


Table  B4.9-14  Cost  Estimate  *  Disposal  Trenches  Medium  Group  -  Shdl  Trenches  Subgroup  ^*8®  2  of  3 

Alternative  14:  Indneration/Pyrolysis  (Rotary  Kiln);  Landfill  (On-Post  landfill) 


Table  B4.10-I  Cbst  EsHtnate  -  Ditposal  Trenches  Medium  Group  -  Hex  Pit  Subgroup  Page  1  of  2 

Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
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Table  B4.10- 14  Co*l  Estimate  -  Ditpotal  tVenches  Medium  Group  -  Hex  Pit  Sub^oup  2  of  3 

^ternative  14:  Incineration/Pyrolysis  (Rotary  Kiln);  Landfill  (On-Post  Landfill) 
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Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 


o  o 


o  o 


>  >- 


S  8 

d  d 


i 


d  d  d  o  d  S 

R  «  M  U  M  ^ 

OD  U  O  Ui  u.  (0 


Table  B4,11>1  Cost  Estimate -Sanitary  Landfills  Medium  Group  Page  2  of  2 

Alternative  1:  No  Additi<mal  Action  (Provisions  of  FFA) 
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Table  B4. 11-2  Cost  Estimate  •  Sanitary  Landfills  Medium  Group  Page  2  of  2 

Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 
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TiHe  B4. 11-3  Cost  Estimate  -  Sanitary  Landfills  Medium  Group  I  of  2 

Alternative  3:  Landfill  (On-PosI  Landfill) 
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Table  B4. 1 1  -3  Coal  Estimate  -  Sanitary  Landfills  Medium  Group 
Alternative  3:  Landfill  (On-Post  Landfill) 
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TtHc  B4.  U  -5  Cost  Estimate  -  Sanitary  Landfills  Medium  Group  \c^2 

Alternative  5:  CapsA^vers  (Cay^oil  Cap);  Vertical  Barriers  (Slurry  Walls) 


Tabic  B4.1 1-5  Cost  Estimate  -  Sanitary  Landfills  Medium  Group  2  of  2 

Alternative  5:  CapsATovers  (Qay/Soil  Cap);  Vertical  Barriers  (Slurry  Walls) 
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TOTAL  CAPITAL  COSTS  AND  TOTAL  QAM  COSTS  (U  «  IlfT) _ _ _ jOJO^OgO _ 2^200,000 


Table  B4.n>13b  Cost  Estimate  -  Sanitary  Landfilli  Medium  Group  Pige  1  of  3 

Alternative  13b:  Direct  Thermal  Desorption  (Direct  Heating);  Landfill  (On-Posi  Landfill) 
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Table  B4.12-6d  Cost  Estimate  -  Lime  Basins  Medium  Group  •  Section  36  Lime  Basins  Subgj^oup  Page  1  of  2 

Alternative  6d:  Caps/Covers  (Clay/Soil  Cap)  with  Modifications  to  Existing  Systems 
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Table  B4.13-10  Cost  Estimate  •  Lime  Basins  Medium  Group  •  Buried  M-l  Pits  Subgroup  Page  I  of  3 

Alternative  10:  Direct  Solidification/Stabilization  (Cement-Based  Solidification) 


Table  B4.13-10  Cost  Estimate  -  Lime  Basins  Medium  Group  -  Buried  M-l  Pits  Subgroup  P«ge  2  of  3 

Alternative  10:  Direct  SolidiHcation/Stabilization  (Cement>Based  Solidification) 
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Table  B4. 13-10  Cost  Estimate  -  Umc  Basins  Medium  Group  -  Buried  M-1  Pits  Subgroup  3  of  3 

Alternative  10:  Direct  Solidification/Stabiiization  (Cement-Based  Solidification) 


TaWc  B4. 13-19  Cost  Estimate  -  lime  Basins  Medium  Groqj  -  Buried  M-1  Pits  Subgroup  Page  1  of  3 

Alternative  19:  In  Situ  Thermal  Treatment  (RF/Microwavc  Mealing);  In  Situ  Solidification/Stabilization  (Cement-Based  Solidification) 
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Table  B4.13»19  Cost  Estimate  -  Lime  Basins  Medium  Group  -  Buried  M*I  Pits  Subgroup  Pagp  2  of  3 

Alternative  19:  In  Situ  Thermal  Treatment  (RF/Miaowave  Heating);  In  Situ  Solidification/Stabilization  (Cement-Based  Sdidification) 


Table  B4.13-19  Coat  Estimate  -  lime  Basina  Medium  Group  -  Buried  M-1  Pits  Subgroup 

Alternative  19:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating;  In  Situ  Solidification/Stabilization  (Cement  Based  Solidification) 


Table  B4. 13-21  Cost  Estimate  -  lime  Basins  Medium  Group  -  Buried  M-1  Pits  Subpoup  Page  1  of  3 

Alternative  21:  In  Situ  Thermal  Treatment  (In  Situ  Vitrification) 


Table  B4. 13-21  Cost  Estimate  -  Lime  Basins  Medium  Group  >  Buried  M-1  Pits  Subgroup 
Alternative  21:  In  Situ  Thermal  Treatment  (In  Situ  Vitrification) 
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Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
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Alternative  3:  Landfill  (On-Post  Landfill) 
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Table  B4,14-6  Cost  Estimate  -  South  Plants  Medium  Group  -  South  Plants  Centra!  Processing  Area  Subgroup  Page  1  of  2 

Alternative  6:  Caps/Covers  (Gay/Soil  Cap) 
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Alternative  6:  CapsAi^vers  (Qay/Soil  Cap) 
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Alternative  19:  In  Situ  Thermal  Treatment  (RF/Microwavc  Heating);  In  Situ  Solidificalion/Stabilization  (Cement-Based  Solidification) 
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Table  B4. 15- la  Cost  Estimate  -  South  Plants  Medium  Group  -  South  Plants  CNtches  Sub^oup  Page  1  of  3 

Alternative  la:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  No  Additional  Action  (Provisions  of  FFA) 
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Table  B4.15-3  Cost  Estimate  -  South  Plants  Medium  Group  *  South  Plants  CHtches  Subgroup  P*gP  1  of  2 

Alternative  3:  Landfill  (On-Post  Landfill) 
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Alternative  !3a:  Direct  Thermal  Desorption  (Direct  Heating) 
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Table  B4. 16-6  Cost  Estimate  -  South  Plants  Medium  Group  -  South  Plants  Tank  Farm  Area  Subgroup  Page  I  of  2 

Alternative  6:  Caps/Covcrs  (Qay/Soil  Cap) 
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Table  B4.16-13a  Cost  Estimate  -  South  Plants  Medium  Groi^  -  ScHith  Plants  Tank  Farm  Area  Subgroup  Page  2  of  3 

Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 
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Table  B4.16-19a  Cost  Estimate  -  South  Plants  Medium  Group  -  South  Plants  Tank  Farm  Area  Subgroup  P*ge  1  rrf"  3 

Alternative  19a;  In  Situ  Thermal  Treatment  (RF/Microwave  Heating) 
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Alternative  I9a:  In  Situ  Thermal  Treatment  (RF/Microwavc  Heating) 
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Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 


>  >-  >  >• 
^  ^  ^  ^ 


8  8  8  8 


TOTAL  CAPITAL  COSTS  AND  TOTALQjtM  COSTS 


§i'§i§il8§§il°' 

8  £  8  £  8  "  ®  a  S5  " 


i§'’ii§§i§§§§§' 

8  f  8  £  a  “  ft  S  '* 


§§§gi§ii§§§§ii§i 


ii§§§§§§§§§§§§§§ 


V5C«tAg£2^22£gC/^V)(/i«/3t/) 


i§§§§iii!§i§ii§§ 


r~  r*  g  C'  Cv  O' 


—  3  ' 


>>>.>  T  >%>>  ^  >:>■>>>  > 

S28o;BJRBBSSPSi2  888 


2'^!2!3!3!2!22!5!32'^!322!2 


P  5  «  '€  w  E 

O  M  B  ■  e  ^ 
^  ft.  g  *0 

SiSgll 

3  if  5  - 1 
8  li  -3  -S 


I  S  I  -3  -S  ;?  _  I 

I  I^bII 

•5^*o.8-§*b|:’£ 

l§^§SgBtl5c 

S  ||£  I?  ^  |s  S  ^-€11 

-  8'SS»'-S  853  k  <<  < 


HSPB-OIA.WOI  16-Jul-93 

SOILS  DAA 


§i§§§§§§§§g~'’iii§l§§§  i|  §§§§§.  iJ  li 
Si'SSsSfgSiS'  I  sgSSS  I  J:” 


ril  in  ®  rii 


§iiiiii§§§§~'“’88g|§§i§  I  iiiii  §  n 


CM  ®  o1 


CV  CD 


ri  ^  ri  ^  ■>-’  -»-■  cJ 


ml  ®'  K  ml 


§§iii§§ii§i§i§iiiiiiPi 

iiii§i§§liii^lllim§l 


§ii§§i§i§ 
s  s'  s  s  s  s  s  s  5 

r^r't^r'r't^'CvO 


as  a  a  a  a 

5  G5  e  e  e  e“ 


5:££SSP;52S 


5S  s  P  s  I?; 

y  —  d  —  d  o 


2:32aaaaaaaaaaaaaaaaaaa 


.1311 


d  o  d  ®  o 

«  M  «  «  M 

-»  ^  -I  S  Z 


sgggi? 

iri  ®  oi  s 


^  ♦  5 

-^^2^  R 


d  d  d  ®  d 

B  «  M  «  H 


:  lie:  Ij  2  Z  (0 


d  d  d  e\i  ^ 


l<'88!SS5ssSi‘^'eS^ 

^  1^  |.il  liS  I  I  |.  B 

&=bS*S8^*2  S-goiggs^ 

^;sfi(5j(S<5i(Sag||^5 

£<<<<<<><<<:3S=>d>3 


e  g. 

L|i|| 

iillll 


TOTAL  O&M  POSTS  (OPERATIONS)  (OO  «=  1*0^1  *01) _  30.393.000 _ 27,590.000 


TaHc  B4. 17-6  Cost  Estimate  -  South  Plants  Medium  Grot^  -  South  Plants  Balance  of  Area  Subgroup  Page  I  of  2 

Alternative  6:  Caps/Covers  (Qay/Soi!  Cap) 


V  w  r) 


S  ”■ 


iiliiil 

iil§i§§ 


^  ^  ^  ^  ^ 
cr,  t«  2  2  a 


§§§iiii 
-I  If  i'll 


I  >>,»,>  s  h  > 


SI  S8SSSP2 

giU  od«-o-o 


|(j(q  2'*'*<'*'*'* 


s-l  s  -n 

III 

illLNM 

^  ^  1  S  w  C 

J  ^  ®  ®  I  -s  g 

f  i  1 1 1  ?  'l  l 

I  2  &  i  S  I  S  y 

;o| 

\><o  6  6  6  66 
>=><<<<<< 
*  '  GQ  e  EE  flC  ffi  £ 

{  X  Z  X  z  =  z 


ii  t!!1 
isHsI 


"  ft  °  '  8 


HSPB-06.WO1  16-Jul-93 

SOIl^  DAA 


Table  B4.  l7-6b  Cost  Estimate  ’  South  Plants  Medium  Group  •  South  Plants  Balance  of  Area  Subgroup  Page  1  of  3 

Alternative  6b:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Threat  Volume;  CapsAZovcrs  (Qay/Soil  Cap)  with  Consolidation 
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Alternative  13:  Direct  Thermal  Desorption  (Direct  Heating;  Direct  Sdidification/Stabilization  (Cement -Based  Solidification) 
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Alternative  19:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating);  In  Situ  Solidification/Stabilization  (Cement-Based  Solidification) 
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Alternative  19:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating);  In  Situ  Solidificaticn/Stabitization  (Cement-Based  Solidirication) 
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Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 
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Table  B4.18-3  Cost  Estimate  -  Buried  Sediment/CNtches  Medium  Group  •  Buried  Sediment  Subgroup  Page  2  of  2 

Alternative  3:  Landfill  (On-Post  Landfill) 
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TOTAL  CAPITAL  COSTS  AND  TOTAL  QAM  COSTS  (U  ^  H^T) _ 11.500.000 _ ia400.000 
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Alternative  6:  Caps/Covers  (Qay/Soil  Cap) 
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Alternative  6:  CapsA^overs  (Gay/Soil  Cap) 
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Alternative  6g:  Caps/Covers  (Clay/Soi!  Cap)  with  Consolidation 
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Alternative  13a:  Direct  Thermal  Desorption  (Direct  Heating) 
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Alternative  I9a:  In  Situ  Thermal  Treatment  (RF/Microwavc  Heating) 
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TOTAL  CAPITAL  COSTS  {H  =  AfGfAUGI) _ 12.664.000  12.664,000 
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Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Miaowavc  Heating) 
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Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Miaowavc  Healing) 
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Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
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Table  B4. 19 -6g  Cost  Estimate  -  Buried  Sediment/Ditches  Medium  Group  -  Sand  Creek  Lateral  Subgroup  Page  1  of  2 

Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
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TaHc  B4.22-1  Ccwt  Estimate  •  Undifferentiated  Medium  Group  -  Section  36  Balance  of  Area  Subgroup  Page  2  of  2 

Alternative  1;  No  Additional  Action  (Provisions  of  FFA) 
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TOTAL  CAPITAL  COSTS  AND  TOTAL  Qjfc  M  COSTS  ( U  =  H»T> _ 8.190.000 _ 4.340,000 
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Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 
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Table  B4.22'3  Cost  Estimate  -  Undifferenriated  Medium  Group  >  Section  36  Balance  of  Area  Subgroup  P*ge  2  of  3 

Alternative  3:  Landfill  (On-Post  Landfill) 
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Alternative  6g:  Caps/Covers  (Clay/Soil  Cap)  with  Consolidation 
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Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Microwave  Heating) 
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Alternative  19a:  In  Situ  Thermal  Treatment  (RF/Microwavc  Heating) 
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Alternative  1:  No  Additional  Action  (Provisions  of  FFA) 
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Alternative  3:  Landfill  (On-Post  Landfill) 
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Alternative  6:  Caps/Covers  (Qay/Soil  Cap) 
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Table  B4.23-10  Cost  Estimate  -  Undifferentiated  Medium  Group  -  Burial  Trenches  Subpoup  Page  1  of  3 

Alternative  10;  Direct  Solidification/Stabilization  (Cement-Based  Solidification) 
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Alternative  10:  Direct  Solidification/Stabilization  (Cement-Based  Sdidi  ft  cation) 
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Alternative  10:  Direct  Sdlidification/Stabilization  (Cement-Based  Solidification) 
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Alternative  U4a:  Detonation  (Off -Post  Army  Facility) 
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Table  B5.A1  -A4  RESIZED  ALTERNATIVE  -  Cost  Estimate  •  Agent  Storage  Medium  Group  -  North  Plants  Subgroup  Page  I  of  3 

Alternative  A4:  Incineration/Pyrolysis  (Rotary  Kiln) 
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Alternative  A4:  Indneration/P^olysts  (Rotary  Kiln) 
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Alternative  A4:  Indneration/Pyrolysis  (Rotary  Kiln) 
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Alternative  Bla:  Caps/Covers  (Gay/Soil  Cap)  with  Consolidation;  No  Additional  Action  (ProMstons  of  FFA) 


TOTAL  CAPITAL  a)STS  AND  TOTAK  O&M  COSTS  fU  =  _ _ _ 7.700,000 _ 5JjQ.0Q0 


M 


& 

£ 


o  o  o  o  o 


I 

"S 

a 

I 


I 


o  o  o  o  o 


O  '€ 

a 

li 

S  6 

II 

i 

isB 
1 1 
i  1 

i  i 

l| 

Is 

g  I 

i  ” 

j“  r 

5  s 

Q.? 

g  1 

^1 

QS  < 


CO 

JN 

CO 

wS 

CO 

V 

X 


e  1 
s  ^ 
E  i 


I  ^ 


§ 


cr 

IT 

6 

+ 

O'er  6 

O 

S'  m  {£ 

6 

^  +  +  +  + 
g<  S.  ^  ^ 

1 

iilsg 

(2. 

6  o  o  b  b 

CD  O  D  UJ  UL 

w 

rt  8  «  -  s 


TOTAL  CAPITAL  COSTS  (H  =  A^L 


TOTAL  CAPtTAL  COSTS  AND  TOTAL  O^M  COSTS 


Table  B5.B3-B5a  RESIZED  ALTERNATIVE  -  Cost  EsHmatc  •  Ditches/Drainage  Areas  Medium  Ciroup  Page  1  of  2 

Alternative  B5a:  Caps/Covers  (QayySoil  Cap)  with  Consolidation 
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Tabic  B5.  l-6f  RIESIZED  ALTERNATIVE  -  Cost  Estimate  -  Basin  A  Medium  Group 

Alternative  6f:  Direct  Thermal  Desorption  (Direct  Heating)  cf  Principal  Threat  Volume;  Caps/Covers  (Qay/Soil  Cap) 
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Table  B5.2-6c  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Basin  F  Waslcpile  Medium  Group 
Alternative  6c:  CapsAjovers  (Composite  Cap) 
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Table  B5.3-6g  RESIZED  ALTERNATIVE  •  Cost  Estimate  -  Secondary  Basins  Medium  Group  •  Secondary  Basins  Subgroup  Pagp  1  of  2 

Alternative  6g:  Caps/Cbvers  (Clay/Soil  Cap)  with  Consolidation 
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TaHc  B5.5-6g  RESIZED  ALTERNATIVE  -  Cost  Estimate  •  Secondary  Basins  Medium  Group  -  Basin  F  Exterior  Subgroup  Page  1  of  2 

Alternative  6g:  Caps/Covers  (Oay/Soil  Cap)  with  Consolidation 
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Table  B5.6-2  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Sewer  Systems  Medium  Group  -  Sanitary/Process  Water  Sewers  Subgroup  Page  1  of  2 

Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 
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Alternative  2:  Access  Restrictions  (Modifications  to  FFA) 
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Table  B5.7-3a  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Sewer  Systems  Medium  Group  -  Chemical  Sewers  Subgroup  Page  3  of  3 

Alternative  3a:  Direct  Thermal  Desorption  (Direct  Healing)  of  Principal  Threat  Volume;  landfill  (On-Post  Landfill) 
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Table  B5.8'5b  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Disposal  Trenches  Medium  Group  -  Complex  Trenches  Subp^oup  Page  1  erf"  3 

Alternative  5b:  Caps/Covers  (Oay/Soil  Cap);  Vertical  Barriers  (Slurry  Walls)  with  Consolidation 
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Table  B5.9-14  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Disposal  Trenches  Medium  Group  -  Shell  Trenches  Subgroup  Page  1  of  3 

Alternative  14;  Incineration/Pyrolysis  (Rotary  Kiln);  Landfill  (On -Post  Landfill) 
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Alternative  14:  Incineration/Pyrolysis  (Rotary  Kiln);  Landfill  (On-Post  Landfill) 
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Alternative  14:  Incincration/Pyrolysis  (Rotary  Kiln);  Landfill  (On-Post  Landfill) 


Tabic  B5. 11*3  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Sanitary  Landfills  Medium  Group  Page  1  of  2 

Alternative  3:  Landfill  (On-Post  Landfill) 
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Table  B5.12-6d  RESIZED  ALTERNATIVE  -  Cewt  Estimate  •  Lime  Basins  Medium  Group  -  Section  36  Lime  Basins  Sub^oup  P*ge  1  of  2 

Alternative  6d:  Caps/CovCTS  (Clay/Soil  Cap)  with  Modifications  to  Existing  Systems 
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Table  B5.13-10  RESIZED  ALTERNATIVE  •  0»t  Estimate  •  Lime  Basins  Medium  Group  -  Buried  M-1  Pits  Subgroup  P«ge  I  of  3 

Alternative  10:  Direct  Solidification/Stabilization  (Cement-Based  SdidiHcation) 
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Table  B5. 13-10  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Lime  Basins  Medium  Group  -  Buried  M-1  Pits  Subgroup  P«ge  2  of  3 

Alternative  10:  Direct  Solidification/Stabilization  (Cement-Based  Sdidiftcation) 
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Table  B5. 14-lSa  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  South  Plants  Medium  Gtoup  -  South  Plants  Central  Processing  Area  Subgroup  Pagp  2  of  3 

Alternative  6a:  Direct  Thermal  Desorption  (Direct  Heating)  and  Direct  Sohdification/Stabilization  (Cement -Based  Solidification)  of  Principal  Threat  Volume;  CapsATovers  (Qay^oil  Cap) 
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Table  B5.15-6b  RESIZED  ALTERNATIVE  -  Cost  EsHmate  -  South  Wants  Medium  Group  -  South  Plants  Ditches  Subgroup 

Alternative  6b:  Direct  Thermal  Desorption  (Direct  Heating)  of  Principal  Ihrcal  Volume;  Caps/Covers  (Clay/Soi!  Cap)  with  Consolidati 


iHc  B5J6-16a  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  South  Plants  Medium  Group  -  South  Plants  Tank  Farm  Area  Subgroup  Page  2  of  2 

Alternative  16a:  In  Situ  Physical /Chemical  Treatment  (Vacuum  Extraction) 
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TaHc  B5, 18-6g  RESIZED  ALTERNATIVE  *  Cost  Estimate  -  Buried  Sediment/Ditches  Medium  Group  -  Buried  Sediment  Subgroup  1  of  2 

Alternative  6g:  Caps/Cbvers  (Oay/Soil  Cap)  with  Consdidation 
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Table  B5.  !8-6g  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Buried  Sediment/Ditches  Medium  Group  •  Buried  Sediment  Subgroup  Page  2  of  2 

Alternative  6g;  Caps/Covers  (Qay/Soil  Cap)  with  Consolidation 
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TOTAL  CAPITAL  CX)STS  AND  TOTAL  QAM  COSTS 


Table  B5.19-^g  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Buried  Scdiment/Ditchcs  Medium  Group  ■  Sand  Creek  Lateral  Subgroup  Page  1  of  2 

Alternative  6g;  Caps/Covers  (Qay/Soil  Cap)  with  Consolidation 


Table  B5.  l9-6g  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Buried  Sediment/Ditches  Medium  Group  -  Sand  Creek  Lateral  Sub^cup  Page  2  of  2 

Alternative  6g:  Caps/Covers  (Qay/Soil  Cap)  with  Consolidation 
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Table  B5.22-6g  RESIZED  ALTERNATIVE  -  Cost  Estimate  -  Undifferentiated  Medium  Group  -  Section  36  Balance  of  Area  Subgroup  Page  1  of  3 

Alternative  6g:  Caps/Covers  (GayySoil  Cap)  with  Consolidation 
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